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Abstractor RU 2163778 (C2) 
electrical engineering SUBSTANCE: induction 
heating system for connection by fusion tias power 
supply source, composite binder including binding 
matrix and assemblage of detectors and 
superimposed electrode intended for transfer of 
radiant energy on frequency above 50 0 Mhz to 
composite binding material Detectors are 
magnetoreactlve on frequencies above 50,0 Mhz 
and can be sufficiently heated to melt part of above- 
mentioned binding matrix, Superimposed electrode 
is selected from assemblage of electrodes f various 
geometry for heating of composite binding material. 
Superimposed electrode can include quarter- 
wavelength resonator with extended base having 
internal and external conductors, with external 
conductor partially enveloping internal one as 
minimum Internal and external conductors are 
electrically connected at one end of base by means 
of wire coils ; Superimposed electrode can have 
collection of wires electrically insulated one from 
another, each wire forming coil with common axis 
and being connected in parallel EFFECT: reduced 
energy consumption, design of portable system and 
provision for splicing and repair of cable in the field 
8 cl, 10 dwg 




Data supplied from the esp@jcenet database — Worldwide 



http://v3 .espacenet.com/publicationDetails/biblio?CC=RU&NR=2 1 5 3778C2&KC=C2&F. . . 1 2/4/2008 




2 153 778 '"'C2 



(51) MnK7 



H 05 B 6/10, 6/64, B 29 C 65/06 



POCCHI?iCKOE ArEHTCTBO 
no HATEHTAM M TOBAPHbIM 3HAKAM 



(^2) onHCAHME HSOBPETEHUfl K 



□ATEHTy PQCCklMCKOi;^ (DEflEPAU I/IM 



7i 



to 

cn 
CO 

00 

O 



(21), {22)3anBKa 97117608/09, 12.02.1996 

(24) flara Hanana aei^cTBm naieHja 12,02,1996 

(30) npMopnTeT: 29 05,1995 US 08/413119 

(46) flaia ny6iiHKanMM. 27.07.2000 

(56) CcbiJlKM: US 5245151 A. 14.09,1993. SU 697067, 
05.11 .1979. SU 79929. 08.02.1950, WO 
93/10962 A1, 10.06.1993 SU 423673. 
20.09.1970. SU 85467, 14.07.1949. SU 102645, 
19.01.1955. US 3709775. 09.01,1973. GB 
1432603. 22,04.1976. GB 1425742, 18.02.1976. 
FR 2149633, 04,05.1971. 

(85) flara nepeBofla saflBKM PCT Ha Ha^MOHanbHy^o 
4)a3y 29.01.1997 

(86) SaflBKa PCT; 

US 96/01853(12,02,1996) 

(87) nyejiMKat^Mfl PCT: 

WO 96/31090 (0310,1996) 

(98) Aflpec Ana nepenncKH. 

113054, MocKBa, naeejieL^Kaji nn, 2, crp.3, 
"CKBaKp, CaHflepc 3Hfi flewncM (MocKBa) JIJIC", 
BeapyKOBOM 0,M, 



(71) SayiBHiejib: 

MHHHecora MaMHHHr aHA M3HK)(|)eKHypMHr 
KoMnaKM (US) 

(72) M3o6peTaTenb; Kmht fl}KeMiv!cfl. (US), 
floHOXO FapojibA ^. (US) 

(73) naTeHToo6naAaTenb: 

MwHHecx)Ta Ma^iHMHr sha M3Hio4)eKHypMHr 
KoMnaHM (US) 



(54) CMCTEMA HHflYKLlHOHHOrO HAfPEBA flflfl COEflMHEHMH METOflOM CnJIABJlEHMSI 
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CucreMa i/iHAyKL^noHHoro Harpeea a^h 
coeAHHeHMPi mbtoaom cnnaBneHM^ coAepKkiT 
MCTOMHi/iK nmaHi/iH, KOMnoanmnoHHbii^ 
CB^ayfoiAHi^ Maiepnan, nMeK)UJ,ni^ cejiayioi^yio 
Maipi^uy MHo>KecTBo o5Hapy>KHTeneM, m 
HaKnaAHoPi aneicrpoA, npeAHasHaMeHHbii^ a^ij^ 
nonyMeHUPi sHeprnn or ncroHHUKa HMTaHMyi Anfl 
nepeAaMw nyMncroi^ 3Hepmi/i npM MacTore 
CBbiiue 50 Mri4 KOMnoanqnoHHOMy CBjiayioiAeMy 
Marepnany, o6Hapy)KMTeni/i flsnnioTCfl 
MarHMTopeaKTi/iBHbiMM npM HacToiax cBbiiue 50 
MfiJi n Moryr 5b!Tb AOOTaroMHO Harpeibi ahji 
pacnnaBneHU?! nacTH yKaaaHHoPi cBJ^ayiou^ei^ 
MaTpuL^bi, npMHeM HaicnaAHoPi sjieiapoA BbidpaH 
M3 MHo>KecTBa ajieicTpoAOB, HMeiou4Mx pasHyK) 
reoMeipkiK) atij^ narpeea KOMno3Hi4HOHHoro 
CB?i3yK)LJ4ero Maiepnana HaicnaAHopj sjieicrpoA 
MO>KeT coAep)KaTb MeiBepibBonHOBbi^^ 

peaOHBTOp, HMeK}IAHM yATlMHeHHOe OCHOBBHUe c 
BHyrpeHHHM npOBOAHUKOM H Hapy)KHblM 

npoBOAHMKOM, no MeHbiuePI wepe MacTMHHo 



OXBaTblBaiOli4HM BHyipeHHMM npOBOAHMK, npM 
3T0M BHyrpeHMklPi l/1 Hapy>KHblM npOBOAHMKM 

aneKipuMecKM coeAHHeHbi Ha oahom K0Hi4e 
ocHOBaHUfi nocpeACTBOM npoBOAHbix KaiyiiJeK. 
HaKnaAHO^^ aneiapoA MO>KeT coAep)i<aTb 
MHO>KecTBO npoBOAOB, dneKxpmecm 
MsonnpoBaHHbix Apyr or Apyra. Ka>KAbiPi npoBOA 
oOpaayer KaryiuKy c o6iAePj ocbio, npuMewi 
Ka>i<Abii^ m mx coeAMHeH napanjiejibHO. 
TexHMMecKMP^ peaynbTar saicnioMaeTCfl b 
yMGHbiueHMM pacxoAa 3neKTpo3HepmM, 
C03AaHHM nopraTHBHoro ycrpoKcTBa, 
oOecneMeHMH cpaiAMBaHH5^ n peMOHia KaOeneC^ 
B noneBbix ycnoBunx 8 3.n dp-nh\, 5 nn 
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(54) INDUCTION HEATING SYSTEM FOR CONNECTION BY FUSION 



(57) Abstract: 

FIELD: electrical engineering. SUBSTANCE: 
induction heating system for connection by 
fusion has power supply source, composite 
binder including binding matrix and 
assemblage of detectors and superimposed 
electrode intended for transfer of radiant 
energy on frequency above 50 0 Mhz to 
composite binding material- Detectors are 
magnetoreactive on frequencies above 50 0 
Mhz and can be sufficiently heated to melt 
part of above-mentioned binding matrix. 
Superimposed electrode is selected from 
assemblage of electrodes f various geometry 
for heating of composite binding material 
Superimposed electrode can include 
quarter-wavelength resonator with extended 
base having internal and external 
conductors, with external conductor 



partially enveloping internal one as 
minimum. Internal and external conductors 
are electrically connected at one end of 
base by means of wire coils. Superimposed 
electrode can have collection of wires 
electrically insulated one from another, 
each wire forming coll with common axis and 
being connected in parallel EFFECT: reduced 
energy consumption, design of portable 
system and provision for splicing and repair 
of cable in the field 8 ct, 10 dwg 
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H306peTeHMe b ochobhom oiHocnTCfi k 
coeAMHeHHK) MeioAOM cnnaBJieHMR 
TepMonnacTHMHbix MarepnanoB. raKnx KaK 
nonnonectDUHbi, nyreM hx Harpeaa, a hmghho k 
cnocoSy \a ycrpof^cTBy nepeAann 
anetrrpoMamnTHoiii SHepruM MarepHany, 
Hwieiou^eMy BHyrpn ce6s o6Hapy>KHTeni/! 
sneiapoMamviTHoii^ OHepmn, c i4enbio Harpeea 
AaHHoro MarepMana HacTOfltuiee M3o6peTeHi/ie 
oco6eHHO npuwieHUMO aha coepyiHeHm 
nonMSTuneHOBbix Ka6enef^ n Tpy6, Hanp^Mep, 
Mcnonb3yeMbix b o6nacTn reneKOMMyHmai\m 

HacTOflu^ee naoGpereHne oTHocura k 
cnoco6y n ycrpoMCTBy a^fi ooe^menm, 
peMOHia m\A repMeTH3aL\i/ii/i 

3JieKTpoi/i30iifii4HOHHbix noKpbiTHPi Ka6enePi n 



Tpy6, McnofibsyeMbix, 
TeneK0MMyHMKai4MC^, b 
MeAHbiMki >KkinaMM 



HanpHMep, b oGinacTM 
TOM mcne KaSenef^ c 

MJIH OnTMMeCKMMH 

BonoKHaMU- (Ipn coeAMHeHUM KOH140B AByx kinn 
HecKonbKnx Ka6enef^. Hanpuwiep, npn 
yAnnHeHMM Ka6enfi, npM spesKe b 
cyiAecTByioii4MC^ KaGenb m\A np\A peMOHte 
noBpe>j<AeHHoro KaOexifl oOpaayeic^ cpocroK 
HiiM MecTo cpaLi^MBaHMH. KaK npaBMiio, 
HeoSxoAUMO saKpbiTb laKne Mecia cpau4MBaHMPi, 

HT05b! aaU^t/tTMTb l/IX OT BpeAHblX BOSAeMCTBUM 

OKpy>KaioLi\eM cpeAbi bhs 3aBMCMMocTH OT Toro, 
fiBJi^ieTCH n\A Ka6ejib, Hanpuwep, BosAyiuHbiM 
m\A noAseMHbiM. 

riocTOflHHo^^ npo6neMoC^ npn npuweHeHi/iui 
aaiiiMTHoro ycTpot^cTBa Ann cpocTKoe mbct 
cpau^MBaHMfl mnmrc^ Heo6xoAMMOOTb noJiHoi;^ 
repweT^aaituM MecTa cpainviBaHMn B 

60J1blU^HCTBe MSBeCTHblX aaiMMTHblX yCTpOMCTB 

PP9\ cpocTKOB MecTa cpauj^i/iBaHMH npkiMeHfleTCfi 
repMeTM3ai4i/iP! c noMOLL^bio cno>KHo^ cHCTeMbi 
raeK h 6onTQB, 3a>KMM0B, npoKnaAOK m 
TepMoycaAOHHbix (TepMOonacTMHHbix) Tpy5, a 
TaioKe sannBOHHbix repMeTMKoe m cmoji b 

pasnUHHblX KOM6MHai4M«X. riOMMMQ TOrO, MTO 3TH 

cnocoSbi aai^nTbi TpeSyioT SHaMHTexibHoro 
speMeHM Anfl c6opi<M, b aainnTHbix ycTpoi^CTBax 

HepOAKO BOSHUKaiOT yTeHKM M TpeiAUHbl, 

oco6eHHO BAOJib ynnoTHHTenbHbix lubob. 3Ta 
npoenewa ycno)KHneTOfl npn ynnoTHeHnn 
aaiAMTHoro ycTpoRcTBa OTHOCHTenbHo o6onoMKM 
Ka6enfi (BHeiUHero cnoyi Ka6en^), rAe Aa>Ke 
caMbiJ^ HesHaM^iTenbHbi^ a^^brt mokgt 
npi/iBecTi^ K Miirpai4nn BfiarM no o5onoMKe 
Ka6enfi m\A no BHyTpeHHeM noBepxHOCTH 
3aLij[HTHoro ycrpoMCTBa, Bnara npoHUKaeT Ha 
MecTO cpaLi4HBaHHfi n He6raronpn?)THO 
B03AePicTByeT Ha cBoJocTBa sneiapHMecKoro 
coeflMHeHM«, HepeAKO Aa>Ke s tom cnyMae, KorAa 
McnonbayeTCfl TepiwoycaAOMHan Tpy6Ka, TaK KaK 
TaKafl TpySKa o6ecneMMBaeT b xiyHiueM c/iyMae 
cjia6yio aAreanfo k o6onoHKe KaOenyi. 
HcnonbaoBaHne TepMoycaAOMHbix Tpy6oK b 

K0HCTpyKl4MM SaiAMTHblX yCTpOMCTB A^S cpoCTKOB 
K TOMy >Ke OrpaHMMeHO 06b!MHbtMl/l 
Tpe60BaHMflMl/| CTOtlKOOTH l< OTKpblTOMy 

nnaMGHH, TaK KaK bo mhophx cnyHayix 
(HanpuMep, KorAa cpocTKH naxoAJ^TCfi b 
Tpanmefix m\A KaSenbHbix KonoAUax) ohh MoryT 
OKaaaTbCH oMOHb onacHbiMH na-aa B03MO>KHoro 
BbiAeJiOHun BapbiBoonacHbix rasoB. 

WeMKy Mepea ynnoTHeHMn mo>kho HecKojibKo 
yMeHbiuHTb nyTSM npuMeneHHfi oneqManbHbix 
saiAMTHbix K0HCTpyKi4nPi, HanpuMep KOHCTpyKi^ki^^ 
TaK Ha3biBaeMoro Tuna "ABycTBopHaTbivi 
MonniooK", KOTopbie BKnK)MaioT tuapHup, 
ccpopMnpoBaHHbiii aaoAHO c sepxHePi v\ HM>KHeP^ 
nonoBUHaMM saiAHTHoro ycipoi^CTBa. Oaho m 
jamx ycTpoMCTB onucaHo b naTOHTe CLUA N 
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4810829, KOTopbiPi othochtg?] k aaiAHTHOMy 
ycTpoMCTBy Aii^ cpocTKOB SLiC (SLiC - 
ToproBafi MapKa KOMnaHHn Minnesota Mining 
and Manufacturing Co. ), TeM He Menee 
no«npe>KHeMy coxpaHyieTc« B03M0>KH0CTb 
MMrpauiUM BfiarM no npoAonbHOMy ynjioTHBHMio 
TaKoro ycTpoficTBa, a TaK>Ke y Topi^esbix npo6oK 
]Am no ynxioTHMTejibHbiM cTbiKaM c o6ojiohkoJi 
KaSejin Oco6eHHO spsAHbiM OTcyTCTBue 
noriHoro (repMOTHMHoro) ynnoTHSHMJi Mo>KeT 
6biTb TaK>Ke ATi^ aaiAHTHbix ycTpoPicTB, 
pa6oTaiOLi4HX noA ixmnemeu 

XoTfi noAoSHbie ynJioTHennH MoryT 6biTb 
ynyMLueHb! aa chbt ncnonbsoBaHM^ icnees, 
o6pa3y}OL4nec?i KneeBbie coeAHHeHMP ^isnpiorcji 

AOCTaTOMHO HenpOMHblMH kl3-3a HUSKOM 

noBepxHocTHoPi sHepmn MaTepMana saLMHTHoro 
ycTpoClcTBa h Ka6ejiePi. KaK npaBi/iJio. 
nonnaTuneHa. B naTeHTe CLUA N 3143364 
onucaHbi npoGneMbi, ceyiaaHHbie c 
npnicnenBaHMBM k nonnsTuneHy npaKTHMecKH 
nK)6oro MaTepnana A/ibTepnaTMBHoC^ 
TexHODorneCi ynnoTHeHun TepMonnacTi/iHHbix 
nojiMMepoB, HanpuMep nonnsTuneHa, mmeT09\ 
coeAMHeH^e MeTOAOM cnnaBiieHM^. 3Ta 
TexHOJiorufi o6bNHo npeAycMaTpusaeT narpes 
MaTep^iana ao ero pacnnaBneHU^ na 
repMeTHsnpyeMbix noBepxHOCTfix c 
o6ecneHeHMeM ero Tenenns^ na noBepxHocT^^x 
conpfi>KeHHfi. Bbi3biBafl ero cni/ifiHue na CTbiKax, 
ona MOXBT 6biTb ncnoxibaoBaHa A^fl cthkoboC^ 
osapKM, Myc|DTOBbix ooef\mBmV\ m peMOHTa c 
noMombK) TpyCoK. CyiuiecTByioT MeTbipe 
xapaKTepHbix cnocoOa coeAMHeHM?i mstoaom 
cnnaBneHMJT (i) n\)mo\A narpeB. (ii) 
CBM-narpeB, (iii) AH^TieKTpMMecKi/if^ HarpeB m 
(iv) MHAyKUnoHHbiM HarpeB 

3m paannHHbie cnocoObi narpesa ivioji<HO 
kicnonbsoBaTb a^^ aKTMBH3ai4MH 
TepMopeaKTi^BHbix \a TepMonnacTMHHbix icnees 
(TepMOKTieeB), a TaK>Ke TepMosjiacTMHHbix 
(TepMoycaAOMHbix) TpySoK, 

npM npyiMOM HarpeBo Ten/io noABOAMTOfl k 
noAne)KaiAeMy npucoeAMHeHMK) 
TepMonnacTMHHOMy \AZf\em\o 0 noMou^bio 
HarpeeaTeJibHbix anewBHTOB, npMKpennaeMbix 
HenocpeAOTBBHHo k STOMy m^envwo. Tok, 
npoTeKaK)Li4Mi;^ Mepea aneMBHTbi. narpesaeT nx 
Tok noAaeTCfi ot ncTOMHi/iKa m^Tanufi, 
noAcoeAMHeHHoro HenocpeACTseHHo k 
sneMeHTaM, oAHaKo narpes 0Ka3b!BaeTcfl He 

OMBHb acjDCfieKTHBHblM. flOCTOUHCTBOM TaKOp) 

cucTeMb! qBTweTcsq TO, HTO oHa He CBJ^sana c 
BbiAeneHUBM n3nyM6HH«, xotji npn 
Mcnonb30BaHMi/i hctohhmkob TOKa c jkbctkmm 

MOHTa)KOM B03HMKaK)T Bonpocbi 6e3onaoHOCTM, a 
HBAOCTaTKOM BB flS/lflBTCJI HBpaBHOMBpHblPi 

HarpeB MaTepnana dpuMepbi npMMeHBHUfl 
npjiMoro Harpesa Anfi repMBTnaaunn Ka6eneC^, 
Tpy6 m\A saii^HTHbix ycTpovicTB npneeAeHbi b 
naTBHTax CUJA Nos 4095044, 4792374 \a 
4947012 \A B saj^BKax PCT Nos. WO 89/05230, 
WO 90/06010 M WO 94/05485 

llpn CBM-HarpeBB, b sasMCi/iMocTn ot 
McnonbsyeMbix MaTepManoB, CBM-9Heprviyi 
MsnyHaTejifi MO>KeT HarpesaTb MaTepnan sa chbt 
AManeKTpMMBCKoPi nonflpusai^MH, 
rucTepeaMCHoro narpsea \a (m\A) OMMMBCKoro 
Harpesa - flepsbiPi H3 stmx MexaHnaMos 
o6ycnoBneH sJieKipuMBCKoSi cocTaBJiflKDineii 
nonfl CBH-curnaxia (hojibm *'E"), a nocneAHne 
Asa MBxaHM3Ma oOycnoBriBHbt MarnnTHof^ 
cocTaBJifiioLi^eC^ nojij^ (noneM "H") CoeAMHenne 
Ka^BJiePi H Tpy6 c Mcnonb30BaHVieM 
KOMnoaMLJ^MOHHoro cBaayrouL^ero MaTepnana 
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(KCM), HMeiou^ero o6Hapy>KHTejin CBM-3Heprnn, 
OHMcaHO B naieHTax CLUA NN 5245151 i/i 
5254824 fliifi CBM-HarpeBa, KaK npasniio, 
i/icnonbsyjoTCJi curHanbi e A^anaaoHe or 1 ao 
300 rr!4. xoTJi B zamm EFIB N 399599 oni/icaHo 
npuweHeHne CBM-nanyMeHMR c MacToioii no 
MeHbUJeft Mepe 433 MFi^. 

i/l3BecTeH laioKe pyioneKxpmecKm Harpes, 
ATiJi KOToporo Tpe6yK)TCH Ase nnacTMHbi, m\A 
3neKTpoAa, KOTopbie coaAaiOT nepeMeHHbit^ 
aneKTpuHecKMM noreHutiaji (HanpPDKeHne) eoKpyr 
m]A Hepea HarpesaeMoe reno. ripn 
AHoneKTpMMecKOM Harpese nponcxoAni 
BsanMOAei^cTBue TonbKO c nojieM E, i e 

BOSHMKHOBeHUH HaBeAeHHblX BUXpSBblX TOKOB 

m\A mcTepesMCHbix norepb He npoMcxoAni 
Harpee o6ycnoBneH f\mne¥xpmecmm 
norepflMH m\A jamm MexaHMSMaMU 
nomoii^eHMfl, KOTopbie Moryr eoaHMKaib M3-3a 
BosMyii^eHHfl aneKipoHOB b aroMax mjim 
MoneKynax {nHAyH^ipoBaHne A^inonbHoro 
MOMeHia), H Ai^9neKTpMMecKof^ non^pi/iaai^nePi, 
ecnn Marepi^an HMeer nonpipHbie MoneKynb! 
riojifipHafi MOJieKyna (HanpuMep, BOAbi) He 
mn^ejc9\ HenpeMeHHo Mami/iTopeaKTHBHOt^. B 
aansKe 5^nQHHM (KoKaiJi) 54-58777 onMcano 
^cnonbsoBaHne Ai^3neKTpMMecKoro narpeBa A^fi 
coeAi^HeHkia nonnonecjDHHOBbix Tpy6., B 
KanaACKOM nareHTe N 1237970 oTMeMBHO, hto 

B03MO)KHO KOM6MHMpOBaHMe AH3JieKTpMMeCKMX H 

MHAyKUMOHHbix MexoAOB HatpeBa. 

HHAyKi4H0HHbiti HarpeB mnpoKO 
McnonbsyeTcfi repMernaai^MM m coeAHHeHM« 
noni/iMepHbix MarepHanoB, KoMnoani^noHHbii^ 
cBJiayiOLi^nPi Marepnan naroiaBnuBaeTCfi nyieM 
At^cnepmposaHHy^ MamMropeaKTMBHbix 
o5Hapy>KHTeneCi b repMonnacTHMHOM ocHOBe, 
coBMecTHMoti (AonycKaHDinePi cMeiunBaHne) co 
cBapuBaeMbiMki lepMonnacTHMHbiMM lenam. 
KoPAa 3T0T Maiepnan noMeiMaercfi b 
nepeweHHoe 3neKTpoMarHHTHoe none, none H 
HHAyUMpyeT HarpeB MamnTHoro MaTepnana, 
Harpes MO>KeT 6biTb o6ycnoBneH oahum na AByx 
3C|Dci)eicT0B: rMCTepesMCHbiMM norepjiMn m\A 
oMmecmm norepfiMM aa CMer naBeAeHHbix 
BUxpeBbix TOKOB Done E c wiarHHTHbiMn 
HacTMUiaMM He BaaMMOAei^cTByer Hm<e 
npHBeAeH cnncoK nareHTos CLLJA. 
oxBaTbieafoii^nx Oonbujoe paaHooSpaaMe 
MHAyKi4H0HHbix cnoco6oB narpeBa. 
npHMeHJiewbix narpesa icnees \a 

KOMnoani^MOHHbix cBflayioinnx MaiepnaJioB c 
L^eribK) coeAHHeHMfi raKMX TepwionnacTHMNbix 
MaTepnanoB, KaK noJiMSTuneH: 

Howepa nareHTOB ClilA 2393541 , 3574031 ; 
3620875, 3657038; 3709775, 3730804. 
3802985; 3996090; 4067765; 4749833; 
4762864. 5123989. 5125590 

B 3TMX nareHTax ont^caHbi paannMHbie 
Maiepnanbi o6Hapy>Ki/iTeneM, BKntonafi OKCHAbi 
Keneaa (Asyx- n TpexBaneHTHoro). cf)eppMTHbiPi 
nopoiuoK (Hanpi/iMep, SapneBbiPi cjDeppuT), 
npoHne MeTannb! \a oKCHAbi MeTanjioB, BKnKDMa^i 
xpoM, MapraHe{4, HHKenb, Ko6anbT, 
Hep>KaBeK)iAyK) cTanb, ajifoMUHnesbie cnnaBbi, 
KpsMHuC^, MeAb, cepe6po v\ ao/iOTO v\ 
yrnepoAHbifi nopoiuoK (rpacfjUT) 3j\a MarepMajibi 
Moryr 6biTb HaHecsHbi na MHeprHbie HacTHUbi, 
e Ha noAno>KKy o6Hapy>KMTeJifl, KOTopafi 
mmercn npoapaMHOM Anfi bwcokhx MacTOT nnn 
He peari^pyer na hmx. BKHKDMaji laKne noAnoKKM, 
KaK cTeKTifiHHbie 6yciiHKM mv\ cnKDAJiHbie 
HeujyPiKM 05Hapy>KMTenn Moryr 6biTb KpyrnbiMH, 
HenpaBHJibHOi^ cjDopMb! m\A naroTOBneHHbiMH m 
BonoKOH, npoBOJioKH, nonoc, nwcTOB, TKanefi 
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riepeMeHHoe ojieKipoMarHMToe none, 
ncnoiibsyeMoe b raKHX cnoco6ax 
kiHAyKU,noHHoro Harpesa, HMeer MacTOTy, 
HaxoAJiiuyiocsi, KaK npaBnno, b Ananaaone 4-30 
Mfi^ B naxBHTe 5123989 onucaH HHAyKi^noHHbiM 
HarpeB npM oneHb hm3K01^ HacTore Bnnoib ao 1 
Kfu, Leatherman b nareHiax 3996090. 4067765 
M 3802985 nonaraer, mto HacTora M0>KeT 
MeHfiTbcfl OT 450 Kri4 AO 5 rV\\, OAHaKO HMKaKHX 
paaiDficHeHnPi, KaK jxo^v\Thos\ 3ci)c|:)eKTHBHoro 
npeoSpaaoBann?! anepruM Ha laKnx BbicoKnx 
HacTorax, He npuBOAHTCfi cDaKrunecKH 
Leathernnan Aaei TonbKo ncnonbaoBaHne 
HHAyKL^noHHOM KaiyiiiKM \A yKaabiBaeT, mto npn 
Hani^MUM TaKo^i KaryLUKM MaKCHwanbHas^ Macroia 
Aon>KHa cocTaBJifiTb 35-50 Mft^ Mctomhmkm 
nuTaHMJi ©onee huskoC^ MacioTbt 
npeACTaBJiyiK)TCfl npeAnoMTHTenbHbiMM, raK KaK 
OHM. KaK npaBuno, ctoat ropa3Ao AeujeBne, neiy/i 
BbicoKOMacTOTHbie renepaTopbi, OAHaKO 
npuMenenne 6onee HuaKVix nacTOT o6bmHo 
Tpe6yeT Oonbiuero o^'heua Maiepi/iana 
o6Hapy>KMTenePI, MeM npi/i Oonee bhcokhx 
MacToiax DosTOMy npMMeneHi/ie reneparopa 
6oxiee Hi^aKoPi MacTOTbi npuBOAtir k yBeriHMeHMHD 
HarpyaKM na Marep^an o6Hapy>KHTenePi b 
KOMnoaMi4i/ioHHOM cBjiayiou^eM MaTepi/iane, mto 
MOKeT BbiaeaTb cHn>KeHi/te npoHHocTi/i 
KOMno3nqnoHHoro cBflayK)i4ero MaTepnana n 
OTpML^aTenbHO noBJiMfiTb na cnnaeneHHoe 
ynnoTHBHue, Kpowe Toro, hb peKOMGHAVeTCfl 
McnonbsosaTb Gonee HM3KMe HacTOtbi Ann 
coeAi^HeHUfl MeTOAOM cnnaBJieHMfl 
TeneK0MMyHMKai4H0HHbix KaGeneC^, TaK KaK stm 
Ka6enM i/iMeK)T MeTannnHecKne KOMnoHeHTbi 
(o6onoHKH B MeAHbix Ka6enRX. cTanbHbie 
ynpoMHfiioiAMe np^m b BonoKOHHO-onTHHecKOM 
Kanane), KOTopbie B3ai/iM0AePicTByK)T c 
MarHMTHoi^ cooTaBn^K)LAePi mm HHAyKi^noHHOf^ 
3Heprnn, BcneACTBue Hero 3tot weTannnMecKMi^ 
KOMHOHeHT cunbHO HarpesaeTCJi, Bbi3biBa?i 
noBpe>KAeHMe Ka6enfi nnn 
npOBOAHMKOB/BOnOKOH B HeM, a TaK)Ke 
eecnonesHo pacxoAyex OHepruK). 

PacxoA sneppMH i/iivieeT ea^Hoe SHaneHne 
Any? cpaiAMBaHMFi v\ peMOHTa Ka6ene{^ b 
nonesbix ycnoBH5ix, TaK KaK npn 3T0M MOiAHOcTb 
hctomhukob 3Hepriii4 M0>KeT 6biTb orpaHUMeHa, 
KpoMe Toro, hctomhi/ik n^^TaHH^i n HaKnaAHofi 
sneKTpoA Aon>i<Hbi 6biTb nopTaTHBHbiMH, KaK 
MO>KHo (?onee nerKHMH m npoMHbiMn 06bNHbie 
MCT0MHMKV1 ni^TaHMfl M HaKTiaAHbie sjieicrpoAbi 
HeyAo6Hbi aha McnoJib30BaHM« npn cpaiAWBaHnn 
M peMOHje Ka6eneii m sainnTHbix ycTpoMCTB rewi, 

MTO OHM, KaK npaBMllO, flBIiniOTOJI rpOM03AKMMH M 

Tfl)KenbiMM M He oCnaAaiOT cooTBexcTByioiAeJ^ 

reoMeTpMePI ah^i repMeTM3ai4MM Ka6eneM KpoMe 
Toro, 0TcyTCTByK)T noAXOA5iu4Me naKnaAHbie 
sneKTpoAb! py\^ 6onee BbicoKHX MacTOT 
DosTOMy >i<ejiaTejibH0 coaAaTb cucTeMy ahj^ 

SCtDCt^eKTMBHOrO BBeAeHM?! SneKTpOMarHHTHOM 

snepruM b nornoiAaKDii^Me MaTepi^anbi, 
noaBOJiflioLL^yio narpeeaTb v\ coeAUHJiTb 
MaTepnanbi c MeHbiuMM pacxoAOM 

3TieKTp0MarHMTH0M 3HeprMM, MeM B HaBeCTHblX 

ycTpoMCTsax, oco6eHHO npM noBbiiiiennbix 
MacTOTax. i4cT0MHMK HMTaHi/ifl M HaKnaAHoJ^ 

3JieKTpOA A0J1>KHbl 6b!Tb HOpTaTMBHblMM (T. 6. He 
CJIMLUKOM rpOM03flKMMM MflM Tfl)KeJ1b!MM), MTOSbl 
MX MOMCHO 6binO yA06H0 npHMGHflTb An« 

cpaiAMBaHMfi M peMOHTa 

TeneKOMMyHMKai^MOHHbix KaOenePI b noneBbix 
ycnoBM^x, flonoriHMTejibHbiM npeMMymecTBOM 
Morna 6b! cTaTb BoaMO>KHOCTb repMeTMaai4MM 
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noBepxHociePi pasHbix (popu v\ paawepos \a 
B03MO>KHocTb repMeinsaunn BOKpyr Ka6enfi nnn 
aaii^MTHoro ycrpoPicTBa 6e3 Heo6xoAMMocTH 
Aociyna k K0Hi4y Ka6enyi. KoHcipyKi^Mfl m 
o6ecneMeHi/ie sKcnnyaTauiUM HaicnaAHoro 
sneKTpoAa ao^hbi raioKe yAOBneiBopfiTb 
AePlcTByK)a\i/iM npaBMnawt lexHHKM 

6e3onacHocTM 

B HacTOfiii^eM M3o6peTeHHM npeAno>i<eHa 
cucreMa nHAyKi4noHHoro narpeea pj]9^ 
coeAi^HeHMH MeroAOM cnnaeneHMH 
TeneKOMMyHni<aL\i/ioHHbix KaOenePi m aai^MTHbix 
ycrpofiCTB, coAep>Kau4afi b ochobhom (i) 
KOMno3kiLJ,noHHb!ki CB9\3y\on\m Maiepnan (KCM), 
Hweiou^MM CBfiayiouj^yK) ocHosy h MHo>KecTBO 
oeHapyMCMieneCI, npuMewi o6Hapy)KMTenM 
yienfljoTCfl MarHMTopeaKTMBHbiMH npn MacTore 
cBbiLue 50 Mfii, M (ii) HaKnaAHoP^ aneiapoA An?! 
nepeAaMVi KownostmnoHHOMy CBfiayjoiJ^eMy 
wiaTepnajiy nynncroi^ aneKipoMamnTHoe^ 
OHeprnn c MacTOToi?i CBbiiiie 50 6naroAapfl 
HGMy o6Hapy>i<HTenM Moryr 6biTb AocTaroMHO 
Harpeibi J2J^9^ pacnnaeneHMfl MacTi/i cBfisyfoii^eM 
ocHOBbi- npeAnoMTkiienbHo, o5Hapy>KMTenn 
yiBDHKDTCfi Mami/iTopeaKTMBHbiMH B A^anasoHe 
75-500 Mri4. a HaKnaAHoPi sneiapOA ^anyMaer 
3jieicrpoMarHHTHyK) OHeprnto b A^^anaaoHe 
75-500 Mri^. HaMGojiee npeAnoMTurenbHo, 
HaKnaAHoPi aneicrpoA hoaboaut aHepmio Ha 
nuKOBOM HacToie oKono 125 Mfui 

B oahom npuwiepe ocyunecTsneHMfl 
HaicnaAHoPi sneiapoA coAep>KMT yAnnHeHHbiC^ 
KoaKCManbHbii^ MeTBepibBoriHOBbif^ pesoHaiop, 
MMetou^nPi BHyrpeHHi/ii^ npoBOAHi/iK n Hapy>KHbiM 
npoBOAHMK, KOTopbm no KpaiiHePi Mepe nacTHHHO 
oKpyraer BHyipeHHi/iM npoBOAHi/iK, npuneivi 
BHyrpeHHuPi n HapyjKHbiPi npoBOAHUKn 
aaKopoHBHbi Ha oahom KOHi^e peaoHaiopa, 
KpoMe Toro, BHyipeHHi^i^ m napy^HbiP^ 

npOBOAHMKM BbinoriHeHbl TaKMM 05pa30M. MTO 

Marepnan, coAep>KaiHMi^ o6Hapy>KMTejiM, Mo>KeT 
6biTb noMemeH Me>KAy sHyTpeHHUM m Hapy>KHbiM 

npOBOAHUKaMM, BHyTpeHHMt^ npOBOAHMK MO>KeT 

coAepKaTb oneKTponpoBOAHyio Tpy^Ky, 
pacnonoKeHHyK) BHyrpui aneiaponpoBOAHoro 
Hapy)KHoro sKpana (Hapy>KHoro npoBOAHHKa) 
fljiyi coe^menm peaonaropa c hctomhi/ikom 
nmaHUfi nepea eMKOCTHbii^ mibipb, noABOA^iMn^ 
aneKTpoMarHMTHyK) aneprnio i< BHyrpeHHeii 
TpyGKe peaoHaropa. npeAycMorpen 
KoaKcuanbHbivi coeAMHUTenb, npn 3tom 

eMKQCTHbIM UJTbipb HOACOeAl^HeH K 

LieHTpajibHOMy npoBOAHUKy KoaKcuanbHoro 
coeAMHMTenji, a Hapy>KHa« Tpy6a (oKpan) 
npucoeAMHeHa k aaaewnyiioineMy npoBOAHMicy 
KoaKcwanbHoro coeAMHkiTenfl. flpocTpaHCTBO 
Me>KAy eMKOCTHbiM lUTbipeM n BHyrpeHHeJ^ 
rpyOKOf^ pesoHaiopa, a raioKe ue>m)/ 
BHyrpeHHefi rpyGKoPi \a Hapy>KHoi^ rpyOof^ 
(sKpaHOM) Mo>i<eT 6biTb aanojiHeHO 
AnaneicTpuHecKUM MaiepnanoM. 

HaioiaAHoPi 3neKTpoA M0)KeT 6b!Tb BbiCpan 
m MH0>KecTBa naKnaAHbix aneiapoAOB, Ka>KAbit^ 
m KOTopbix npeAHasHaMen ^n9\ nony^eHm 

3HepmH OT OAHOrO H TOrO >Ke HCTOMHMKa 

nuraHHfl, ho meer paznmHy\o reoMeTpnto Ann 
Harpesa KOMnoani^MOHHoro cByi3yK)inero 
Maiepnana, T.e m9\ npMcnocx)6neHMfl k 
coeAMHJieMbiivi repMonnacTMMHbiM mptsnrnM 

pasjiMMHof^ C})0pMbl B aflbTepHaiUBHOM 
BapnaHTe HaKnaAHoC^ 3JieKTpoA M0>KeT 6b!Tb 
BbtnojineH e bha© ocHOBanufi naKnaAHoro 
sneKTpoAa m HarpeeaTenbHoro nepexoAHUKa. 
onepaii/iBHo npucoeAHHaeMoro k yi<a3aHH0My 
ocHOBaHMto HaKnaAHoro sneiapoAa. npn 3T0M 
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HarpeBarejibMbiPi nepexoAHHK BbiSMpaeicfl i/i3 
MH0>KecTBa HarpeeaTenbHbix nepexoAHUKOB, 
HMeioii\nx paannMHyfo reoMeTpnio narpesa 
KOMno3Mi4MOHHoro cBflsyioinero waTepnana. 

B ajibTepHaTHBHOM npuwepe 

ocyiu;ecTBJieHMfl HaicnaAHoro ajieiapoAa abb 
peaoHaropHbie rpySKM oxieiapwHecKH cBsiaaHbi 
KaryiUKofi, cfDopMa KoropoJ^ woKer Mo>KeT 6biTb 
paccMMTaHa na oxsar A^TanM mjim aoHbi, 
noAne>KaL^eui Harpesy Sra KarytiiKa Mo>KeT 

COCTOflTb m OAl^HOMHOPl SJieKipOHpOBOAHOt^ 

nonocK^} HJii^ H3 MHOKecTBa npoBOAOB, 
sjieKipuMecKM nsofinpoBaHHbix Apyr ot Apyra, 
Ka>{<Ab!M H3 KOTopbix o6pa3yeT KaiyLUKy c 061146^ 
ATifi Bcex ocbK), npHMew see npoBOAa 
sneKipkiMecKH coeA^ineHbi napannenbHO na 
Ka>KAOM K0Hi4e HeoKonbKo raKMX npoBOAOB 
Moryr 6biTb AononHMienbHO HanojKehbi Apyr na 
Apyra Anfi o6pa30BaHM« MHorocjiofiHbix 
KaryiueK, 6naroAapfi HeMy sctDctjeKTHBHoe 
conpoTMBJieHne HaicnaAHoro aneicrpoAa 
ywieHbiuaeTCfl, a roKOHecyi^af! cnoco6HocTb 
yBejinHi/iBaercH. IlocneAOBaTenbHO c i<a>KAoi^ m 
yKaaaHHbix KaryujeK MO>KeT 5b)Tb BKJiJOMeHO 
MHo>KecTBO pacnojio>i<eHHbix Mepea 
onpeAeneHHbie nHrepBanbi KOHAeHcaiopoB, 
no3TOMy TOK B KaiyiuKax mmeio?^ 

npH6nH3HTenbH0 OAHOpOAHbIM no OKpy>KHOCTM 

KaryiUKM, 6onbiue(^ npHwiepno 0,1 AnnHbi BoxiHbi 
nyMMCTOM sneicrpoMarHMTHoii aheprnM- 

Bbiiueoni^caHHan CMCTewa 3ct)ct)eKTMBH0 
nepeAaer sjieKipoMamnTHyio sneprnio 
cBj^syKDiAewy MarepMany npw MeHbiiiei^ 
sxieKipoMarHi^THoi^ mou^hoctm, new ra. Koropafl 
Tpe6yeTc?^ ^onee o6biHHbix cpeACTB, m 
ocyi^ecTBJi^er sro npn 6onee BbicoKoOi MacTOie, 
6jiaroAapfl MeMy kici<nfOMaK3Tc?i npoOneMbi, 

CBHSaHHbie C lIHAyKUMOHHbIM HarpGBOM 

TejieKOMMyHMKaL^noHHbtx Ka6ene^^ npn 6onee 

HM3KMX MaCTOiaX DpVI 3T0M Taioi<e 

ywieHbiuaKiTCfl pasMepbi, Bee n cTomviocTb 
reHeparopa aneKipoMamnTHOi^ SHeprnn, m oh 
CTaHOBMTCfl 6onee npuroAHbiM An« 
oKcnnyaTauMM b noneBbix ycnoBUfix, KorAa 
HanuMMe aneprnn nHAyKTopa orpanHMeno 
KpoMe Toro, Tpe6oBaHMe coKpaLi^eHM^ 
noTpe5nHeMoPi aneKipoMami/iiHoPi MOU4HOCTM 
noBbiLiiaei 6e3onacHocTb raKHX HarpeBaieneJ^ 
6jiaroAapyi HeoTTDBMneMOMy ocna6neHHio b 
3T0M cnyMae sneKrpoMami^THbix noneti, 
KOTopbie Moryi BosAePtcTBOBaib Ha oneparopa. 
a raioKe cHH>KaeT B03M0>KHb!e homoxm a^J^ 
Apyrux ovsoieu, pa6oTaioi4HX na lex >Ke 
sneKipoMamnTHbix MacToiax. K 

AononHMTenbHbiM oco6eHHOcT«M HacTOHiAero 
M3o6peTeHHfl OTHOcflTcn: (1) npMroAHOCTb AJin 
sclDcjDeKTMBHoro Harpesa n coeAHHeHi/!?? 
MarepnanoB npfiMOJinneMHoPi, KpuBonMHei^HoC^, 
KpymoPi ]A APyrux cfDopM; (2) cnocoSHooTb 
cosAasaTb ynnoTHGHMfi BOKpyr v\ Me>KAy 
MarepnanaMn Gojibujop! AnnHbi Gea 
o5a3aTenbHoro Aocryna k KOHuy Marepnana. (3) 
orpaHUMeHHbii^ \a perynnpyeMbiPi o6"beM soHbi 
Harpeea, cjDopMa n pasMepbi KOTopo^ 
cooTBercTByK)! cxjeAHHfleMOMy Marepnany, (4) 
npi/iroAHOCTb Ana narpeea nomouj\aK)iMnx 
AnaxieKTpHMecKMX MarepnanoB aa cMer 
sneKTpMMecKoi;^ cocTaBnsiioaieJ^ 
sneiapoMarHMTHoro mm unii A^yi Harpesa 
MarHMTonornoij^ajomux mjim peaMCTMBHbix 
MarepManoB aa cner MarnnTHOM cocTasnwioLAei^ 

M (5) COBMeCTMMOCTb KOHCTpyKU,MM HaKJiaAHoro 
sneKTpoAa c cooTBeTCTByK)LJ4MM 

3KpaHMpOBaHMeM ATlfl MMHHMMaaUIMM M3nyMeHMf1 

snetcrpoMarHMTHoro noiifl aa npeAenbi 
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HarpeBaienbHoro yciponcTBa 

HacTOf!Uj;ee H3o5peTeHne OyAei HaM6onee 
noHJiTHbiM npM onucaHnn co ccbinKawH Ha 
npunaraeMbte MepreKM, rAe: 

Ha (pm 1 npeACTaeneH BepinKanbHbiJ^ 
paapes o6btMHoro AsyxnpoBOAHUKOBoro 
HeTBepTbBOJiHOBoro pesoHaTopa, 

Ha (t)Mr 2A M 2B npeAcraBneHbi o6iAMe BHAbi 
KoaKcuanbHbix HeTBepibsonHOBbix pesoHaTopoB, 
ncnojibsyeMbix b KaMecTse HaicnaAHbix 
oneKTpoAOB pj]9\ mhavkthbho nepeAaBaewo^ 

3HeprHH, B COOTBeTCTBMM C HaCTOflUJlUM 

M3o6peTeHneM, 

Ha dp\Ar 3A, 3B, 3C n 3D npeACTaBiieHbi 
BepiMKajibHbie paspesbi Apyroro npmviepa 
ocyunecTBJieHi/ifl naicnaAHoro sneKipoAa 
cornacHO nacTOfiiAeMy n3o6peTeHMio, 
BbinoJineHHoro b bmab MeiBeprbBonHOBoro 
peaoHaropa, c HarpeBarenbHbiMH 
nepexoAHUKaMM paaxinHHoPi cf)opMbi, 

Ha (pm 4A m 4B npeAcraBneHbi bhabi 
cnepeAn n ceepxy cooTBercTBeHHO Ana eiu;e 
oAHoro npuMepa ocyi^ecTBneHM?] HaicnaflHoro 
oneKTpoAa cornacHO HacTo^ii^eMy 
mo^peTem\o> BbinonneHHoro b bma© 
HeTBepTbBOJiHOBoro pesoHBTopa, 
npeAHasHaMeHHoro ah?? ncnonbaoeaHHJ^ c 
ynnoTHnrenbHbiMn npofloJibHbiMn KpoMKaMU, 

Ha dpv\r 5 npeAcraBnen oSi^nPi bma 
anbTepnaTMBHoro nprnwepa ocyu\ecrBneHm 
HaKTiaAHoro aneiorpoAa, McnojibsyeMoro b 

HaCTOJimeM M306peTeHMM. 

HacTo«ii^ee mo^pereme npeAciaBJifieT 

co6ot^ cnocoO M ci/icreMy Ann ^iHAyKi^MOHHoro 
Harpeea, b nacTHOCTM An?? coeA^iHeHUfi MeioAOM 
cnjiaBfieHu?! TepwonnacTMMHbix nonnonecf)MHOB, 
M no cymecTBy coAep>KHT (i) HaKiiaAHoPi 
aneicrpoA Ann nony^eHm jiyMUCTO^i 
sneKipoMami^THoi:^ snepruM n (ii) 
KOMnoakmnoHHbii^ cBj^ayioLi^i^Pi Marepnan (KCM), 
MWieioiAMi^ cB^ayiOLAyK) ocHoey m MHO>KecTBO 
o6Hapy>KHTenef^, Koiopbie sBJifiioTcfl 
MamnTopeaKTMBHbiMH- 05Hapy>Ki/iTenM sHepmi/i 

BblCupaiOTCfl laK. HTOSW ohm 6hm\A 3Ct)Ct)eKTHBHbl 

npw oMeHb Bbicx)KMX MacTOTax. Bbiiue 50 Mfi^, 
npeAnoMTMTenbHo b A^^anaaone 75-500 Mri^, 

HaicnaAHOM sJieicrpoA cooiBercTBeHHO 
npoeKit^pyercf] raK. MioObi onTHMManpoBaib 
BbixoA oHepm^^ b stux A^^anaaonax, v\ naMGonee 
npeAnoHTkirenbHo - npn rmkoboi^ MacTore okojio 
125M^^. 

B OAHOM m npMMepoB ocyuL\ecTBneHHR b 
HaicnaAHOM aneiapoAe cornacHo HacTOfliAewiy 
naoepereHi/iio ncnoiibayioTcn cBoi;^cTBa 
MeTsepTbBoriHOBoro peaoHaropa. f\nma 
AByxnpoBOAHMKOBOf^ 3jieKTpMHecKoC^ nmm 
nepeAaMM. Koropafi aaKoponena na oahom K0H!4e 
(coeAHHeHne c ManbiM conpoTMBneni/ieM 
MeAHoro npoBOAHkiKa c ApyruM) ki paaoMKnyia 
Ha ApyroM, KaK noioaaHo na cjDur 1, OyA^T 
peaoHaHCHOt?! npM HacTorax, Ha Koropbix 
MeTsepTb AHUHbi BoxiHbi (t^nn ee HeneTHoe 
KpaTHoe) npuMepHO pasna 3c|Dc|DeKTHBHoC^ pj^me 
nmm. dpn ainx peaonaHCHbix MacTorax nmm 
6yAeT o6JiaAaTb (noMTH) nyneBbiM HMneAancoM 
Ha KopoTKoaaMKHyroM KOHU^e m oneHb BbicoKMWi 
HMneAancoM na paaoMKHyroM KOHi^e. B 
peayjibTare npw HaAne)KaLAeM npucoeAnneHMH k 
MCTOMHMKy aneKTpoMarHMTHOM 3Hepri/in c 
MacTOTof^, cooTBeTCTByiou4eti nacTOTe 
HeTBepTbBOJiHOBoro peaoHaHca, na 
KopoTKoaaMKHyTOM KOHi^e nmm nanpajKeHMe 
Me>KAy AsyM^i npoBOAHUKaMM 5yAeT noMTn 
paBHo HyiiK), n B npoBOAHUKax 5yAeT npoTeKaTb 
OMeHb eojibiuoM TOK, K paaoMKHyioMy KOHij^y 
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mw\m HanpH>KeHMe Ha mw\m yeeriMMMBaeTCfi, a 
npoTeKBiOLAHi^ b npoBOAHMKax tok yMeHbiuaeTCfl, 
6naroAapyi neMy na paaoMKHyTOM Konqe tok no 
oymecTsy paBen Hyxifo, a Hanpfi>KeHne Me)KAy 
npoBOAHMKaMM flBni^eicfl MaKcuMaribHbiM. 

KaMSCTBO peaoHaTopa onpeAenseTCW 
Ao6poTHocTbio "Q", KOTopafi npeACiaBJiyieT 
C060M oTHoujeHwe aanaoeHHofi snepmn k 
3Hepmn, pacxjeMBaewoPi aa nepnoA KoneGaHUi^ 
aneKTpoMarHMTHoro noxifi 3HaMeHH« 
HanpOTeHMJi na paaoMKHyTOM KOHi^e m TOKa na 
KopoTKoaaMKHyTOM KOHL^e nponopi4MOHajibHbi (1) 
Moit^HocTH P, ROAaBaeMoPi ot 
oneKTpoMarHHTHoro ncTOHHUKa na peaonaTop, v\ 
(2) cooTBeTCTByK)ii4MM MJMneAaHcaM na AByx 
K0Hi4ax J1HHMH, laK HTO P = E^/Zi = I^Z2, PAe E 
- HanpflJKeHHOCTb anexTpuMecKoro nonw na 
paaoMKHyTOM K0Hi4e, Z\ - ajieKTpi/iHecKHi:^ 
kiMneAanc Me>KAy npoBOAHUKaMU na 
paaoMKHyTOM KOHi^e, Z2 - acjDCjDeianBHbiPi 
MMneAano na KopoTKoaawKHyTOM K0Hi4e m I - tok 
Ha KopoTKoaaMKHyTOM KOHij^e. 3tm MMneAancbi 
fiBJifiioTCfl ct)yHKL\MflMM K0Hcj)Mrypai4MM mwm 
nepeAaMM m aejiMMUHbi Q, na Koiopyio 

0TpML\aTeJ1bH0 BXIMJIfOT OMMMeCKMe noTepM 
MOtUiHOCTM B npOBOAHMKaX. AH3JieKTpMMeCKMe 

noTepM MoiAHOCTM B MaonflUMOHHoi;^ cpeAe 
Me>KAy npoBOAHUKaMM, noTepn moll^hocti/i na 
nanyMBHkie n noTepi/i moiuhoctm b 
nomoii4aK)ii4eM MaTepnane. narpesaeMOM aa 
CMBT nonei^ b peaonaTope. flnfi sctDctDeianBHoro 
Harpesa MaTepi/ianos noTep^i mollj^hocth b stmx 
MaTepwajiax Ao^na cocTasnHTb KaK mo)kho 
6o;ibiijyK) MacTb nonHoC^ noiepn moiahoctm npM 
3T0M npeAnonaraeTcyi, mto Q peaonaTopa 6e3 
yneTa BnnflHUfj HarpeBaeworo MaiepMana 

AOJDKHO 6blTb KaK M0>KH0 60Jiee BblCOKMM B 

paMKax orpaHMMeHMf^, naKnaAWBaeMbix ApyrnMH 
Tpe6oBaHMfiMM. a MaTepnan, noAneMcaiAMj^ 
HarpeBy. aotdkbh cHwraTb Q nacKonbKO 3T0 

B03M0>KH0 AOCTMMb, T. e MOLAHOCTb, 

nomou4aeMaH ot peaonaTopa narpesaeMbiM 
MaTepnanoM, Aon>KHa 6biTb MaKCMMnai^poBana, 
HaKnaAHoPi aneKTpoA comacHO HacTO^iiAeMy 
M3o6peTeHHfo peujaeT stu Bonpocbi 

HarpeB Mami/iTHbix \a ojieKTponpoBOAHbix 
MaTepManoB aa nepMOA MaMeneHMfl wamMTHoro 
nojifl ABnaeTCfl cfryHKUnei^ HanpH)KeHHOCTM 
MamnTHoro mm (H). xapaKiepucTHK 
mciepeavicHbix noTepb, xapaKrepucTHK noTepb 
Ha BMxpeBbie tokm m MacTOTbi nepnoAa 
M3MeHeHMf^ nojifi nonnaFi noTepn moiuhocth 
worn P t B TaKMx MaTepHanax paBHa Pt = Ph + 
P e, TAe Ph - mcTepeancHbie noTepn, 
Bt. xBfN/AsH; 

Pe - norepM na Buxpesbie tokm, Bt. oc f^B^V, , 

B - MamnTHafi HHAyKi^M?! b waTepnane, |a, H, 
}j, - oTHocMTenbHasi warHMTHayi 
npoHMiJiaeMocTb Majepnana. 

H - Hanpw>KeHHOCTb MarHHTHoro nonfl, 

f-MacTOTa nonyi H, 

V - oG^beM Marepnajia, 

Abh ~ nnoiAaAb KpuBoC^ B-H MamHTHoro 
MaTepnana HanpyiKeHHOCTM MarHMtHoro 

worn H 

flriFi HeaneKTponpoBOAHbix MamnTHbix 
MaTepnanoB narpes MaTepnana Bbiab!BaeTC« 
TonbKo rucTepeancHbiMM noTep^iMn b 
peaynbTaTe nomoLu^eHMH SHeprm/i 
sjieKTpoMarHMTHoro nonyi- DocKOJibKy none H 
nponopL^MonajibHo TOKy, npoTeKaioineMy b 
npoBOAHMKe, b MeTBepTbBOJiHOBOM peaoHaTope 
HaM6onbUjyio Hanpn)KeHHOCTb none H 6yAeT 
HMeib Ha KopoTKoaaMKHyroM KOHi^e mw\m 
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AHanomMHbiPi aHanns aneKipunecKoro nonfi 
noKasbiBaei, mto /2,mneKTpmecmi/\ Harpee 
Mo>KeT 6biTb MaKCMMMSMposaH Ha paaoMKHytoM 

KOHL^e JIMHMM, 

ToK !, KOTopblPi reHepupyer none H, 
fiBxiFieTc;? c|DyHKL^MeM 3HaMeHi/!« Q peaoHaiopa n 
xapaKtepMCTHHecKoro MMneAaHca Zq HpM 
aaAaHHOM SHaMeHiiM aneKipoMarHHiHOM 
3Hepmn, noAasaeivioPi Ha peaoHaTop, 
ysejiMMeHne Q peaoHaropa npHBOA^T k 
ycMJieHMK) nojieM E m H KpoMe loro, tok 
^Br\9\ero9\ oOpaTHoPi cpyHKi^nei^ Z o. Q 
Hanpn>KeHMe flsnneTCH npmoi^ cjDyHKi4neC^ aioro 
napaMerpa flnn MaKCMWiMsauuM Q noiepn 
MOLMHocTM, T 6. MoiJ4H0CTb, pacxienBaeMafl 3a 
nepi/iofl Kone6aHn£^, aa BbNeroM norepb b 
HarpesaeMOM MarepHane, AO^>KHb! 6biTb 
MUHUMi/iaMposaHb! MnHHMH3ai4Ma norepb na 
najiyMOHne HannyHiuMM o^paaoM AocTuraeic?! 
nyreM ncnonbaoBaHUJi peaonaiopa aaKpbiToPi 
(oKpaHnpoBaHHoP^) KOHCTpyKi4[4M, ananorMMHOM 
KoaKcuanbHOM nmm nepeAaMH, iok 3to 
noKaaano na 0nr, 2A \a 2B, mi^ aHanornMHoPi 
o6-beMHOMy peaoHaropy, b Koropow 
McnonbayeTCfl BOJiHoaoAHafi TexHOXiorun 
BennMUHa Q peaoHSTopa BoapacTaer raioKe npM 
MMHUMMaaunki OMUMecKnx norepb b 
npoBOAHMKax aa cMer ncnoxibaoBaHMfi 
MarepnanoB c wianbiM yAenbHbiM 
conporuBneHHeM, MMeiou^nx MaKci/iwaxibHyK) 
nr!0U4aAb nonepeMHoro ceHeHM?i, aa CMer 
Manoro conporMBneHi/tyi crbiKOB m\A 
coeAHHeHUt^ Me>KAy Merann^MeoKHMM 
KOMnoHeHraMM- AHanornMHo, nio6b!e 
AMSJieKrpMMecKne mv\ aneKrponaonfiMnoHHbie 
Marepviaiibi, ncnonbayeMbie b KOHcrpyKqun 
peaoHaropa, AOJi>KHbi iiMerb MUiHi/iManbHbiJ^ 
raHrsHC yma A^3iieKrpnMecKMX norepb npn 
Bbi6paHH0i^ pa6oMeM Macrore. cjjopwia 
npoBOAHMKOB Ha KoporKoaaMKHyroM KOHi^e 
peaoHaropa, OKpyKaJOLAeM o6"beM 
nQAne>Kanero narpeBy Mamnrnoro warepi/iana, 
onpeAen;^er oSnacTb, tab Ha6n[OAaeTC?i 
MaKCHManbHbii?! Harpes Marepnana AaHHoro 
runa. 

ripi/iMepbi ocyu^ecreneHu^ HaicnaAHoro 
sneicTpoAa, i^305pa>KeHHbie na 4)nr, 2, 3 n 4, 
ocHOBaHbi Ha MerBeprbBoriHOBOM KoaKcuanbHow 
peaoHarope, KopoTKoaaMKHyroM Ha oahom KOHue 
n paaoMKHyroro na ApyroM 3tm naicnaAHbie 
3neKTpoAbi i/iwieior Hapy>KHbiC^ npoBOAHMK 10, 
KoropbiPi o6paayer 3KpaH BOKpyr BHyrpeHHero 
npoBOAHUKa 12. SneiapHMecKHf^ npoBOAHHK c 
ManbiM conporuBJieHMeM (npoAon>KeHMe 
3KpaHa) npucoeAMHyieT npoBOAHHK 10 k 
npoBOAHMKy 12 na KoporKoaaMKHyroM KOHL^e 14, 
npeAnoHrMrenbHo oxsarbieaer 
KoporKoaaMKHyTbiM K0Hei4 14, npuMeivi Hapy>KHbm 
npOBOAHHK 10 M0>KeT raioKe aaKpbisarb 
paaoMKHyrbii^ Koneu^ 16, ho He nMerb npM 3tom 
oneKrpuMecKoC^ CBflaui c L^enrpanbHbiM 
npoBOAHMKOM 12 Ha paaoMKHyroM KOHi^e 16 
Hapy>KHbiPt npoBOAHMK (SKpan) 12 M0>Ker Mwerb 
Kpymyfo (cjDkir 2A), KBaAparnyio (ctDur 2B) \Am 
MHyio t})opMy noAne>Kaiun^ narpeBy Marepnan 
MarHnronomou4a[oiJ4HM 18 noMeii^aercfi "Me>KAy 
AByM^i npoBOAHMKaMU B6nn3H 
KoporKoaaMKHyroro KOHua nnHHi/i, B Hapy>iCHOM 
npoBOAHUKe OKono KoporKoaaMKHyroro KOHi4a 14 
MOI7T 6birb BbinonneHb! oTBepcrufi m\A naaw 
flyi9\ BBOAa Marepnana, o5JiaAaiou4ero 
AH3/ieKrpnMecKof^ peaKTHBHocrbio \a 
noAne>KaiMero Harpesy. b aony Me>KAy 
npoBOAHMKaMM y KoporKoaaMKHyroro K0Hi4a. 
l4eHrpanbHbiPi npoBOAHMK 12 Mo>Ker 6b!rb 
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BbmojiHeH B BHA© nonyneTiin hjim Mo>i<er nMerb 
ApyryK) ct)opMy, npncnoco6jieHHyfo ahji oxBaia 
HarpeBaeMoro Marepnana m cooiBercTBeHHO 
AOfi KOHi^enrpai^nM nona b rpeOyewoti aone 
3neKrpoMarHMrHafi sHeprna or BHeiuHero 
reneparopa noAaercfi b peaonarop 
nocpeflcrBOM ewKocTHoro liirbip^ na 
paaoMKHyroM KOHi4e mjim B6nM3M nero, 
nocpeAcrBOM nHAyKri/iBHoro Konrypa na 
KoporKoaaMKHyroM KOHU^e nnn B6nnan Hero wnM 
RocpeAcreoM npjiMoro 3JieKrpkiMecKoro 
coeAHHeni^a c qeHrparibHbtM npoeoAHMKOM 

MerBepibBonHOBbiPi peaoHarop Aon><ceH 
HMerb 3ct)4)eKrnBHyKD sjieKrpMMecKyK) Annny, 
paBHyio MerBeprM Ani^Hbi bohhb! Ha paGoMen 
Macrore, l/laBecrno, nro cjDnanMecKaH A^HHa 
M0)Ker 6birb cAeiiana 6onee KoporKOM, neM 
3c})ct)eKTMBHa;i oneKrpuHecKafi Annna, aa cMer 
coorsercrByioiiJiero ncnojibaoBannyi ewKocrHoJ^ 
HUM nHAyKrMBHoC^ HarpyaKM wnn aa cMer 
npuMSHeHMR Me>Kfly Asywifl npoBOflHUKawin 
naojifiL^i/ioHHoro iviarepkiana c BbicoKoi^ 
AnsneKrpuHecKoPi nocrofiHHoPi Marepkian c 
BbicoKoPi AH3^eKrpt^HecK0i^ nocronHHoi^ 
yMeHbLuaer cKopocrb sneKrpoMarHMrHoPi bojihw 
B peaoHarope nponopui^onanbHO KopHfo 
KsaAparHOMy na Ai^3neiapi/iHecKoC^ nocro^iHHoPi 
Marepnana. HanpuMep, ecnw npocrpancrBO 
Mewy npoBOAHMKaMM aanoriHUTb MarepnanoM c 
orHocurenbHof^ A^^QJieKrpuMeoKoC^ nocroAHHoC^, 
paBHoPi 4, ro c})M3kiMecKan An^na peaonaropa 
Ana aaAaHHoi^ nacrorbi M0>i<er Gbirb 
(HOMMHanbHo) yMeHbUJeHa SABoe no cpasHeHHK) 
c BoaAyxoHanoriHeHHbiM peaonaropoM, 
Marepnan c BbicoKoPi A^srieKrpkiHecKoi^ 
nocrofiHHO^^ Bbiabisaer raK>Ke yMeHbUjeHne 
BenMMMHbi Zq 3ri^ cBoPicrBa npei/iMyii^ecrBeHHO 
Mcnonbayiorcfi b Hacrofm^ew M3o6pereHni^ a^^ 
yMeHbUjeHUfl c|)naMHecKoro paaMepa n 
yBennMeHMfl (npn aaAannoi^ MoiAHOcru) roKa m 
peaynbrMpyiou^ero nonfi H, b KoropoM 
npoMcxoAMr Harpee warni/irHbix Marepwanoe 
(OHM raK>Ke Moryr 6birb ncnoribaoBaHbi m 
perynnpoBaHUfi noji« E). 

flpenMyiiiecrBOM npMMepoB 
ocyii^ecrBneHMJi, noKaaaHHbix na cj3nr. 2, 3 n 4, 
no cpaBHeHHK) c HHAyKi^i^OHHbiMM KaryiiiKaMM 

(MHOrOB^TKOBblMH npOBOAHblMH 05M0rKaMH), 

fiBJifiercfi TO. Mro ohm noaBon^ifor nyHLue 
KOHrponnpoBarb oSiaeM HarpeBaeMoro 
Marepnana m Moryr 6birb waroroBJieHbi b bma© 
pacKpbieaeMoro aa^HMa, mto noaBonaer 
Harpesarb roHKi/iC^ cnoCi no nepMcj^epnn na 
rpeCyewot^ Annne Marepnana 6e3 
Heo5xoAMMOcrM Aocryna k KOHi4y warepnana. 
HanpuMep, nerpyAHo MaroroBwrb peaonarop, 
paccMnraHHbiPi na 6biorpbi^^ 3a>KMM BOKpyr 
yAnnHfieMoro KOHua KaGen?!, BMecro roro, 
Mro6b) nporacKt^Barb KaGenb Mepea 
nHAyKmnoHHyio KaryiiiKy Ha 3 noKaaan 
npuMep ocyu4ecTBneHi/)5^ Hacro5iU4ero 
n3o6pereHH?i Ann 3a>KHMa BOKpyr n narpesa 
MarHnronorJioiAaK)L4nx Marepi/ianoB m 
cBapKM raKHX Marepi^anos c npucrbiKOBaHHbiMUi 
MarepnanaMH. Ha cjDnr. 4 noKaaan Bropoi^ 
npuMep ocyiAecrBJieHMfl An^i narpesa orpeaKos 
MarHMronorjioiAatou4Vix MarepnanoB. 

Ha cf)Mr 3 noKaaanbi npeAnoMrnrenbHbie 
npHMepbi ocyumecrBnenuR nacroFm^ero 
nao6pereHna An« 3a>KMMa BOKpyr m HarpeBa 
Marepnana b nepucjDepuv^HoCi aone oAHoro \Am 
HecKonbKnx Ka5ejiet^ mdm aaiAnrnbix ycrpoDicrB 
((|)nr. 3A, 3B M 3C) v\m narpesa nnocKi/ix 
nonoc Marepnana {4)nr 3D) Marepi/ian 
(AononHMrejibHO paccMorpeHHbiCi HHJKe) MO>Ker 
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mejb cnoMciyK) KOH(|)nrypaLJ,n}o, b xoTopoPi 
BHyipeHHi/ifi MaTepMan oSnaAaei MarHHiHbiM 
nornoii^eHHeM npn MacToie peaoHaropa, a 
Hapy)KHb!e Maiepnanbi ^enflioTCfi nM6o 
nomoiMaioLi^MMM, nM6o HenomoiiiaioiMMiviM. 
HarpeB oAHoro \Am HecKOJibKMX cnoee mombt 
6biTb AocTaroMHbiM A^^JJ Toro, MToGbi Marepnaji 
(MJin ero MacTM) ppcmr tomkm nnaeneHUJi unw 
TOHKM cnnaBneHUR n cnoM coeAMHUjiHCb oamh c 
Apymw. noAo6HbiM oOpaaoM Moryr 6b!Tb 
csapeHbi BMecie MHome nnacTMKH, b MaciHocTM 
nonnarnneH. ecnv\ oAHOMy m\A HecKOJibKUM 
cnom nyieM McnonbaoBaHUfi cooTBeTcieyiOLAUX 
Ao6aBOK npHAaib cnoco6HOCTb k MamnTHOMy 
norrioii\eHnio sneKipoMamnTHoPi 3Heprnn npn 
MacTore peaoHaiopa TaKHMM pp^aBKaM\A Moryr 
6blTb MaCTHl4bl MJIM HUTM MaiepHaJiOB, 

o6naAaK)U^MX mcTepeancHbiiviM noieprnvi, mjim 
TOHKne nneHKM peancTHOHbix MarepMajioB, m\A 
MaTepnanbi. M3MeHflK)U4ne oOiaeMHoe yAenbHoe 
conpoTMBfieHne mjim xapaKrepi/icTHKM 
oneKTponpoBOAHOCTM cjioj?- 

HaicnaAHoC^ aneKrpoA 20 Ha cfiHr 3A 
npeACTasrifieT co6oPi MeTBepTbsonHOBbf^ 
peaoHarop co cpeACTBaMki i3^9\ nepep,am 
3JieKTpoMarHHTHoi^ sHeprMki nepea eMKOCTHbiti 
LUTbipb 22 Ha paaoMKHyiOM KOHL^e 24 
BHyrpeHHero npoBOAHUKa peaoHaropa. B stom 
npuMepe ocyLAecTBneHnyi BHyipeHHuPi 

npOBOAHMK COCTOMT H3 HeCKOJlbKHX 

KOMHOHeHTOB, BKniOMaioiUMX pesoHaTopHyio 
Tpy6Ky 26, coefxmmenbHHPi anewieHT 28 m 
npoBOAHMK c MajibiM cx)npoTHBneHMeM 30 
Hapy>KHbiC^ npoBOAHMK raioKe oOpaaoBaH 
HecKonbKMMH AeTan^MM, BKnioHaioLUHMk) APyroi^ 
npoBOAHMK c ManbiM conpoTMBJieHi^eM 32, n 
3KpaH, o6pa30BaHHbiti nepBbiM KopnycoM 34, 
KOTopbiPi oi<py>KaeT peaoHaTopnyfo rpyOKy 26, m 
BTopbiM KopnycoM 36, KoiopbiPi 0Kpy>KaeT 
npoBOAHUKM c ManbiM conpoTUBneHi^eM 30 m 32 
LUTbipb 22 npMcoeAMHeH k UieHipanbHOMy 
npoBOAHUKy KoaKCManbHoro icaSenbHoro 
coeAUHMTenfl 38 KoaKCwanbHbiJ^ Ka6enb (He 
noKaaan) or coeAUHMTenji 38 HAer k ncTOMHMKy 
aneKTpoMamnTHoro cumajia (McroHHUKy 
HMTaHMfl) 40, KOTopbiPi oOecneMMBaeT 
cooTBeicTByioLi^yio MOtUHOCTb npM HaCTOTe 
peaoHaiopa (AononHnrenbHO pacxjMorpeHHO^^ 
Aanee). PeaoHaiopHaf] ipy^Ka 26 OKpy>KaeT mjim 
npiiJieraeT k lUTbipio 22, o^paayy? napy 
coaAaHMJ^ eMKOCTHoPi cbp!3m, aa CMei KoiopoPi 
AOCTuraeTCfi Tpe6yeMoe anaMenne BXOAHoro 
MMneAaHca peaonaropa na coeAMHWiene 38 
KaK npasnno, otot BXOAHoti nivineAaHC 
comacoBbiaaeTCfl c noriHbiM conporuBJieHneivi 
KOBKcuanbHoro Ka6enfl, ncnonbsyeMoro An« 
nepeAaMM aneiapoMarHMTHoC^ (9M) aneprMH or 

MCTOMHMKa 40, HO OH MO)KeT HMOTb M APyroe 

SHaMeHne. cornacosaHHoe HenocpeACTBeHHo co 
3HaMeHneM noriHoro conpoTuiBiieHun 6nn3KO 
pacnojioxeHHbix reHepaiopa, ycmmen^, 
BoaGyAMTenyi nnn Apyroro KOMnoHeHra. Ecjim 
BXOAHoPi MMneAanc cocTaBny^eT 50 Om 
Mewee, mo>kho ncnonbaoBaTb donee p^mHbm 
KoaKCManbHbifi Ka6ejib 6ea anaMMTeJibHbix 
noiepb, flpyroPi LUtbipb 42, aneKipuHecKH 
CBflaaHHbiM c coeAMHkiTejieM 44, raiOKe oSpaayei 
eMKOOTHyio cBfi3b c pe30HaTopHo^^ TpyeKoPi 26 n 
M0)KeT 6biTb Mcnojib30BaH A^fl oT6opa MacTn 
3HeprMi/i pe30HaT0pa b Ka^ecTBe BbixoAHoro 
cMmaxia Ann uejiew Konrponfi ypoBHa 
peaoHaHCHof^ moiahoctm, MHAMKai4HM 
HaAne>Kaii4ero comacoBaHUP peaoHaTopa c 

MCTOMHMKOM 3M BOflH HJIH A^H 06paTH0i^ CB«3M 

c BXOAOM aneKTpoHHoro ycujiMTeJin Ana 
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oSecneHeHMfi ero caMOB036y)KAeHMPi pa6oTbi b 
KanecTBe ncioMHt^Ka 3M onepmH na MacToie 
peaoHaTopa, KorAa BbixoA yomvaem 
noAKHioMeH k peaonaiopy nepea BXOAHoi:^ 
cBwayiounnM LUTbipb 22. 

DpoBOAHHK c ManbiM conpoTMBneHneM 30 
CTaeMHo npuKpenrteH ic sxteMeHTy csaaM 28 
peaoHaTopHoi^ ipy^m 26 c noMOLUbio 
pasTaeMHoro coeAMHeHHR c waxibiM 
conpoTUBfieHMeM 46 Mepe3 coeAUHHTenbHbii;^ 
3JieMeHT 28 An« o6paaoBaHMfl npoAoriKeHMfi 
L^eHTpanbHoro npoBOAHUKa b cTopony 
KopoTKoaaMKHyroro K0Hi4a 48 ripoBOAHi^K c 
MajibiM conpoTMBJieHneM 32 aneiapuMecKH 
CBfiaaH c npoBOAHUKOM 30 \a KopnycoM 36 
nocpeACTBOM MeTannHMecKoro sneMeHia 50 v\ 
AononHMTejibHo coeAHHeH c KopnycoM 36 no 
paciiinpeHHoC^ noeepxHOCTH pasAena 52 Anil 
oSpaaoBaHMH MaciH Hapy)KHoro npoeoAHUKa m 
nponyoKaHMe ochobhoJ^ HacTM TOKa 3M 
pesoHaTopa, npoTeKaiou^ero b nposoAHUKax b 

30He OKO/IO K0p0T«O3aMKHyT0rO KOHl^a 48 

CMe>KHbie noBepxHocTH 32 n 36 \Aue\oi ct)opMy, 
MaKCMManbHO coots eTCTByK)LLtyK) HarpeBaeMOMy 
MaTepnany 54. Ha cfinr. 3 noKaaaHO HecKonbKo 
c|)opM 3JieMeHT0B 32 v\ 36 narpeBa Kpymoro 
mv\ njiocKoro MaTepMana. MaTepMan 54 mokot 
5biTb HarpeT, f\aym ecnn stot MaTepnan He 
noDHOCTbK) aanonHfieT bcio AocTynnyio An« 
MaTepnaxia aony L4eHTpajibHbie aoHbi Kpyrnbix 
cfjopM, noKasaHHbix na ^\at. 3A, 3B m 3C, laioKe 
MoryT 6biTb Harpeibi, xot« m He b laKot^ 
creneHM, KaK Maiepnaji no nepn4)epMM ainx aoH. 
fleTann Hapy>KHoro npoBOAH^Ka 34 m 36 
paaAejiOHbi y 56, a AeTani/i 26 n 30 
L^eHTpanbHoro npoBOAHt^Ka luapHnpHo 
aai<penneHbi na KopoTKoaaMKHyTOM KQHi4e 48, 
enaroAapn MeMy 30 m 32 moxcho OTAenkiTb, 

HT06b! yCTaHOBl/iTb Ha MBCTO MaTBpHan 54 MJIH 

HToSbi HarpeBaTejib mo>i<ho 5bino ycTaHOBHTb 
BOKpyr HarpesaeMoro Maiepnana, a aaTBM 
cHflTb. Cnei4ManncTaM b AaHHoi^ oSnacTH 
rexHMKH nocne oaHaKowneHMfl c HacToyiiu;MM 
onucaHMeM OyAyi oMeBMAHbi m Apyrne 
luapHMpHbie H pa3AenweMb)e i<0Hc|3Mrypam/iM, 
no3Bon5qK)U4Me yciaHaBnHBarb m 3a>KMMaTb 
HarpeBaTenb BOKpyr HarpesaeMoro Marepnana 
paannHHOM cjDopMbt 

B K0H(|)Mrypai4Mi^, H3o6pa>KeHHofi Ha 4)Mr 3A, 
B KainecTBe sneKTpuMecKoro KopoTKoaaMbiKaTenw 

Me>KAy BHyTpeHHMM M HapyKHblM npOBOAHMKaMH. 

a Taoo B KaHecTBB LuapHupa ncnonbayeTcfi 
OAHH MeTannnMecKMPi sjieMBHT 50, B 
KOHcjDnrypaL^nn, n3o6pa>KeHHofi na cj^nr 3B, 
sneKipuMBCKUM KopoTKoaaMbiKaTenb Me>KAy 
AeTanflMM 30 m 32 ajieiapMMecKM MsonnpoBan ot 
SKpana (Kopnyca 36), oepasyiou^ero napyMCHbii^ 
npoBOAHHK pe30HaTopa laKUM o6pa30M, hto 
Mepea Hapy)KHbiS^ luapHMp 58 cwnbHbif^ tok He 
npoTBKaeT TaKajR KOHCTpy!<L\npi o6ecneMMBaBT 
nyniusB sKpannpoBaHUB n omMaei 
snBKTpoMarHMTHOB ManyMBHi/ie ot HarpesaTBri?} 
B KOHc!DMrypai4H5ix, n3o6pa>KBHHb!x Ha d^w. 3C m 
3D. npoBOAHt^K c ManbiM conpoTMBnBHMBM 32 
MMeeT TaKyio (4)opMy, mto oh sneKTpMHecKH 
MaonnpoBan ot aKpana na OMnbHOTOMHOM 
(KopoTKoaaMKHyTOM) KOHi^e pe30HaTopa c i^enbKD 
ynyMiiieHMfi BbipasHUBaHMfl TOKa i/i narpesa 
MaTepnana 54 TOKawM b oneweHTax 30 m 32 m c 
i4enbio AononHMTenbHoro yMeHbiiieHMfi tokob b 
aKpane Ann MMHMMM3ai4MM mny^enm CMe>KHbie 
noBepxHocTH sneweHTOB 32 \a 36 (nanpuMep. no 
52) B nK)6oM na npuMepoB ocyiAecTBneHMfi 
peaoHaTopa cornacHO cpnr. 3A, 3B, 3C h 3D 

MOryT MMBTb ^Opwy, COOTBeTOTByiOlHyKJ nioOoM 
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reoMerpvin Maiepnana, ksk n3o6pa>KeHHyK) na 
rnoeoPi 1/13 9THX cjDnryp, laK m nK55yio ApyryK), 
KaKafl TOJibKO MO>KeT 6b!Tb npuroAHa Anfl 
Harpeea MamkiTonomou^aioLMUX waiepi/ianoB 
RmneKrpmecmPi MarepMan 60 Me>KAy 
BHyrpeHHUM m Hapy>KHbiM npoBOflHMKaMU 26 i/i 
34 o6ecneHMBaeT aneiaptiHecKyK) naonnqMio 

AHfl Ml/1HMMM3ai4MM 3C})Ct)e!CTa BblCX)KOBOnbTHOrO 

npo6o5^ Ha pasowKHyroM KOHue peaoHaropa. 
cnywim I3p9\ yMeHbiueHH^i cKopocTi/i 
pacnpocTpaHeHMjR 3M Bonnbi b peaoHarope, 
6jiaroAapH neiviy yMeHbiuaeTCfl TpeOyewiafl 
(pmmecm9] ppma peaoHaiopa ^r]9\ Bbi^paHHoPi 
MacTOTbi, M MQ>KeT Bbi3biBaTb yBennMBHue cmb\ 
roKa M cooTBeTCTseHHo HarpeBarenbHoro 
Aei^CTBUfl Ha KopoTKoaawiKHyTOWt K0Hi4e nmm aa 
cMei yMeHbUjeHM« xapaKrepMCTMMecKoro 
MMneAaHca Zq oneMeHia nmm nepeAann, 
oejpaayiouJiero peaoHaiop. flMSJieKipHMecKuPi 
Marepnaji 60 MO>KeT aannMarb bckd A^nny 
peaoHaiopa \An\A lonbKo ee Hacib, KaK noKaaano 
Ha cj3nr 3, \a mokgt aanonn^^Tb see 
npocrpaHCTBO Me>KAy npoBOAHUKaMU m\A 
TOJibKo ero MacTb fluaneKipuHecKuPi MaiepHaxi 
BbiGi/ipaerofi raK, MTo6bi oh i/iMen MkiHUMaribHbie 
AnaneKTpuMecKne noiepn Ann oSecneHeHM?? 
BbicoKoro SHaHeHMfl Q peaoHaropa m 
oTHOCMTenbHyio AHoneKipuMecKyio nocroAHHyio, 
rpeeyewyio Ann onTHMnaaLjUM ct)M3MMecKMX 
paaMepoB n Zq peaoHaropa, LLlTbipb CB^an 22 
sneKTpmecm naoni/ipoBaH or peaonaropHOM 
Tpy5KH 26 c noMoiJ4bKD AononHnreribHoro 
AHoneKipuMeoKoro Marepi/iana 62 9tot 
AM3JieKTpnK AonxeH 6btTb MarepnanoM c 
ManbiM^t norepHMn An^ MUHMMnaauuM 
OTpMLJiaTenbHoro BJinfiHUfi Ha Q peaonaropa \a 

MOKGT 6blTb TGM MB CaMbIM, HTO H MajepHBn 60, 
HJIM MHblM- 

Ha 0nr. 3 AononHHTenbHO noKaaano, KaKMM 
o6pa30M paa/iUHHbie HarpeearenbHbie 

nepexoAHUKM (Aeiann 30, 32, 36) Moryr 6biTb 
npMKpenjieHbi (no oaho^i turyKe) k oOu^eMy 
ocHOBaHMK) HaKTiaAHoro sJieKTpoAa (Aeiann 22, 
26, 28, 34). fla>Ke ecnn 5h\n)A npeAycMOipeHbi 
coBepaieHHO oiAejibHbie naicnaAHbie 
anerrpoAbi, ohm Moryr i/icnojibaoBaib o6ii\nCi 
MCTOMHUK nmaHMJi 40 

fljifi oOpaaosaHM^ nerm BOKpyr 
HarpeBaeMoro Marepnana sMecTo oneweHTOB 
30. 32 n 50 MO)KeT 6biTb McnojibaoBaHa 
HenpepbiBHasi nonoca aneKiponpoBOAHoro 
Marepnaxia (He noKaaaHo) 3Ta nonooa 
npeAnoMTMTenbHO Moma 6bi 6biTb 
npucoeAHHena y 46 k 28 n y 64 k 34 c i4enbio 
yAOBneTBopeni^^i oneKipuMecKHX ipeSoBaHMPi k 
KopoTKoaaMKHyroMy KOHuy m k ooranbHoPi A^nne 

(^HAyKTHBHOCTH), Heo6XOAHMOPl AH?) 

o6paaoBaHM?i HeTBepibBoriHOBoro peaonaropa 
npM >KenaeMoPi nacrore. Moryr 6birb 
npeAycMorpeHbi cpeAcraa p^]9^ peryxinpoBaHi/iyi 
AnnHbi nerjiH, oSpaayeMOM AannbiM 
npoBOAHMKOM, M TeM cawbiM Ann ynpasneHUfl 
Hanpfl>KeHiieM, TaKne opeflCTBa Moryr 6biTb 
OMeHb npocTbiMn, HanpiiMOp b BMAe npopean b 
nonoce noA KpenneHMew 46 za^Kma, Mepea 
KOTopbiPi npoxoAur nonoca. m\A BWHroBoro 
Mexannawia. 

Ha cjDur, 4A n 4B noKaaan 
ycoBepLueHcrBOBaHHbiM npMMep 70 
MerseprbBoriHOBoro peaonaropa, Han6onee 
yAo6Hbii?i An?? narpeBa yAnnnennbix orpeaKOB 
MarepManoB, Koropbie yiBnyiJorcjR 
MarHMTopeaicTMBHbiMH npti MacToie peaonaropa 
ripoBOAHMK 72 coeAMHfler peaoHaropnyK) rpy6Ky 
26 c npoBOAHMKOM 30, oOpaayji npoAon>KeHMe 
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BHyrpeHHero npoBOAHMKa peaonaropa, 
3neKrponpoBOAHbivi sjieMenr 32 noAKfiKDMen k 
oKpany 36, o6paay?i npoAon>KeHMe Hapy>KHoro 
npoBOAHUKa flpyroCi aneMenr c MajibiM 
conpoTUBJieHneM 74 oSpaayei aneKTpMHecKUM 
KopoTKoaaMbiKarejib Mewy AsyMFi 
aneiaponpoBOAHbiMM aneweHraMn 30 m 32 
noAne>KatuiMf^ HarpeBy MarepMan 54 
noMeiMaercfl Me)KAy CMe>KHbiMM noBepxHocrsMn 
ojieweHroB 30 m 32. rAe 6onbiijoi^ 3M tok 
peaoHaropHoro narpeBarenji coaAaer 
MaKcuwanbHoe 3M none. Kpai^i narpeBaeMoro 
Marepnana nepea npopeab 76 BAonb oahom 
cropoH Kopnyca 36 npoxoAi^r b aony i\/!e>i<Ay 
npoBOAHUKaMi^ 30 \a 32 flpopean b 
npMMbiKaiou^nx Kpanx SKpana noaBonfiiOT 
yAnnHeHHbiM orpeaKaM MarepMana 
nepeMeLMaTbCfl nepea npoBOAHMKH 30 m 32, KaK 
noKaaaHO na cjDMr 4B, hto noneano, nanpniviep, 
Anfl o6pa6orKH npoAonbHbix KpowioK aainnrnbix 
ycrpoMcrB Yaen yAnMHennoM Macri/i naKnaAHoro 
3JieKrpoAa [jxemm 30, 32, 36, 72 m 74 na 
4)Mr. 4) Mo>Ker 6birb Bbinonnen c BoaMOKHocrbKD 
orAeneHkiJ^ or Apyrux ojieMenroB, noKaaannbix 
Ha cjDMr. 4, m\A Mo>KeT 6biTb BbinoriHen aa oaho 
i^enoe c mm. 

McroHHUK nurannji 40 npeAcraBn^ier co6oPi 
reneparop BbicoKoPi Macrorbi, paGorafou^^ifi na 
HacToie peaoHaropa. Koropbif^ M0>Ker pa6orarb 
Ha nooTOWHHOM roKe Hanp^JKenneM 12 B, a 
raioKe Ha nepeivieHHOM roKe Hanp«>KeHMeM 
110/220 B. MacTora peaonaropa Bbienpaercfl 
raK, MroCbi ona 6bina onrnManbnoi^ aha 
KOHKpernoro npuMenenM?! m Jie>Kana b 
Ananaaone 50-1000 Mri4 Macrora reneparopa 
npeAnonrnrejibHO npuBflabisaercfi k nacrore 
peaonaropa aa cner ncnonbaoBannfl o^parnoti 
CBfian. B HacroPiLi4eM npi/iMepe ocyiAecrBnenM?!, 
TAe naicnaAHbte oneKrpoAbi kiMeior paaiviepbi, 
paccMi^rannbie na repMernaai^nio 

reneK0MMynMKai4H0HHbix Ka6enepj h aau4i^rnbix 
ycrpoPicrB, onrnManbHaji nacrora pasna 125 
Mfu- MomnocTb reneparopa onruMManpyercfl 
no pasMepy m rnyenne ooBf\mBm^ MeroAOM 
cnnaBneHM?i McroMHUK ni/irani/iR, KaK m 
naicnaAHoJ^ oneKrpoA, aoji>k©h yAOBnerBoparb 

BGeM Ae^1C^TByK)Li^i/!M HOpMarHBHblM 

rpe6oBaHi/i5^M, a lame "xamu npoMbnunennbiM 
craHAapraM, KaK cranAapr ANSI/IEEE C 95 
1-1992 "BeaonacHbie ypOBHM BbicoKOMacrorHbix 
3neKTpoMarHi/irHb!x nojie^ npuMenMreribno k 
BoaAei^crBHK) na nenoBeKa, or 3 Kri^ ao 300 

^^^" 

Ha ^\AT. 5 Mao6pa>KeHa ajibrepHaruBnafl 
KOHcrpyKLj|Ma naKnaAnoro oneiapoAa 80, rAe 
raK>Ke npeAycMorpeHbi cpeAcrBa noBbnuennfl 
scjDcjDeKrMBHocrM npM coaAaHHM nepeiviennoro 
ajieKrpoMarHMrnoro nojifi onenb BbicoKof^ 
Hacrorbi m ebicoKOM Hanpyi>KeHHOcrM. HaKnaAHOM 
sneKrpoA 80 HMeer nonM>KenHb!e noiept/! 
MOLi4Hocrn B aneivienre HHAyKrMBHoPi cBf^an 
(KaryoJKa 82) i/i 6naroAap^ 3roMy noaBonjier 
nojiynurb Marnnrnoe none noBbiLueHHoi^ 
HanpfDKeHHocrM npn aaAannoM ananennn 
noABOAHMOH K newy BbicoKonacrornoPi 
MoinHocrn. a TaK>Ke cni/iaurb OMUMeoKne norepvi 
\A HarpeB KaryiiiKM nporeKaiomuM nepea nee 
BM-roKOM BnaroAap5i naMeneHMfo KOHcrpyKUMn 
KaryiuKM Harpesarejin mo>kho ncnonbaoBarb 
6onee sbicoKne nacrorb!, Mewi re, Koropwe Owjim 
6bi BoaMo>KHbi p^^ 345c|DeKrnBnoro narpesa 
Marepnana Oonbujoro Anawerpa mhm 
onoco6oM 

3neKrpoMarHMrHoe none b KaryiUKe b 
oSiAew onyHae nponopi^MOHanbHo roKy I. 
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npoieKafOLi^eMy Mepea npoBOAHHK 
Pacce^teaeMaa b KaryiiiKe sHeprnf? paena I ^R, 
rfle R - 3Ct)ct)eKTMBHoe conpoTUBneHwe orpesKa 
npoBoflHMKa, o6pa3yK)ii^ero KaTyiiiicy. DpH 
HM3KMX MacTOTax 9TO conpoTMBneHMe 
Bb!pa>KaeTcyi cf)opMynoi^ R = p L/A, rAe A - 
nnoi^aAb nonepeMHoro cenenm nposoAHUKa, 
L - A-HMHa npOBOAHiiKa, 
p - YAenbHoe conpoTMBJieHi/ie npoBOAHMKa, 
fljiH MeAHoro npoBOAa AHaMerpoM 6 mm i/i 
AHHHoi;^ 30,5 CM nxiouj[aAb nonepeHHoro ceMeHkifi 
cociaBJisieT 31 mm^, a conpoTMsneHMe b cJiyMae 
nocTOflHHoro TOKa m b cnyMae nepeMeHHoro TOKa 
npM oneHb nmmx MacTorax 6yAeT pasHo 
npuMepHo 1,71»10"^ Om (IponycKaeMbiCi Mepes 
npoBOA Ann cosAaHUfi MamnTHoro noriFi tok 
cmoiA 100 A Bbi3biBaeT pacceaHne b npoBOAe 
MOLAHOCTM 1,71 Bt. OAHaKO, KaK XOpOLUO 

M3BecTH0, Ha 6onee BbicoKnx HacToiax 
CKMH-34)4)eKT orpaHi/iMUBaer actDcj^eKTHBHyio 
nnoiAaAb nonepeMHoro cenenm, raK mto 
6onbUjay? nacTb lOKa Aon>KHa npoieKajb e oneHb 
TOHKoC^ o6nacTii oKono noBepxHOCTM 

npOBOAHMKa flpM 3T0M yseJlMHUBaiOTCfl 
3C})Cf)eKTMBH0e COnpOTMBJieHUe M MOlUHOCTb, 

Tpe6yeMa?i A^fi npoieKaHHH saAaHHoro TOKa 
Mepe3 npoBOAHi/iK. Hanpuwep, npn MacTore 100 
Mri4 rnyOnHa CKHH-onofj atiji Mepy\ cociaBJifieT 
8,89 • 10'"^ CM, n ocfDcjDeKTMBHoe conpoTHBJieHi/ie 
npoBOAa Toro >Ke At^a^erpa 6 mm n AnnHOM 30,5 
CM yBenHHMBaera b 233 pa3a ao 1,308 Om/m. 
fln« TOKa B 100 A paccenBaeMBfl MOiUHOcrb 
cocTaBMT 398,8 Bt. 3to Bbisoser cunbHbiJ^ 
HarpeB npoBOfla, mto npi/iaeAeT k AaribHeJ^ujeMy 
yBejiMMeHMK) conpoTUBJieHun m moiuhoctm b 

Aect)eKTHOM [\\AKne M K M36blTOHHOMy 

TepMUMecKOMy Harpeay waTepnajia b^ximsh 
noeepxHocTM npoBOAHMKa 

B anbTepHaTkiBHoPi KOHcrpyKi^nn HaKiiaAHoro 
aneKTpoAa 80 An5^ 3c(3ct3e!<TkiBHoro yBenmenm 
sjieicrponpoBOAHoro nonepeMHoro ce^enm npn 
BbicoKi/ix HacToiax aaAaHHOM oSii^ePi 

nnoLAaAn nonepeMHoro ceMeni/if^ npoBOAHUKa 
ncnonbsyeTCJi MHOKecTBO coeAHHeHHbix 
napannejibHO npoBOAOs He6onbUJoro AnaMeTpa. 
TojiiAHHa cKMH-cnofl B npoBOAHMKe Majioro 
AnaMeTpa npn6xiM3HTenbHO pasHa sjoi^ 
TOJiiA^iHe B npoBOAHHKe eonbLuoro A^aweTpa, 
OAHaKO Ann tohkhx npoBOAOB OTHOCHTenbHafi 
AOJifi c|}H3HMecKoPi nnoiAaAM nonepeMHoro 
ceMBHi^fl, Mepea KOTopyio npoxoA^^T 
BbicoKOMacTOTHbie TOKH, 6yAeT ropasAo Gonbiue. 
HanpHMep, cnnoiuHoPi npoBOA A^aw^TpoM 6 mm 
MMeeT nnoiAaAb nonepeMHoro ceMenns^ 0,31 
CM ^, HO npn MacTOTe 100 Mfi^ 3c})ct)eKT!/iBHa« 
TOKOHecymafl nnoiAaAb nonepeMHoro ceMeHHJ? 
cocTaBiiReT 13,5 • 10"^ cm^- DyMOK m 1000 
npoBOAOB, Ka>KAb!M m Koropbix MMeeT Ai^aweTp 
20 • 10'^ CM, 6yAeT HMOTb TaKyK) >Ke nonnyHD 
nnoiAaAb nonepeMHoro ceMennji, OAHaKo ecnn 
3TM npoBOAa Aon>KHbiM o6pa30M OTAenenbi Apyr 
OT Apyra, 3c[)ct)eKTMBHa^ T0K0Hecyu4a« nnomaAb 
nonepeMHoro ceMeHM?i na MacTOTe 100 Mfu^ 
6yAeT paBHa 56 • 10"^ cm^, 3to b 41 pas 
6onbiue, Mew y cnnoujHoro npoBOAHi^Ka 
AMaweTpoM 6 mm. \a acjDcjseKTHBHoe 
conpoTMBneHMe cooTseTCTBeHHo yMeHbiuHTCfl b 
41 pa3 fljifi TOKa 100 A pacceMBaeMa^i s 

npOBOAHMKe MOlAHOCTb B CB9\3\A C 3THM 

yMeHbUiaeTCfl c 398,8 Bt ao 9.7 Bt 

KaTyiUKa. M3roTOBneHHa« m nonocbi MeAH 
m\A Apyroro nposoAHHKa, MO>KeT 6b)Tb 
ncnojibsoBaHa, MTo6bi nonuTaTbCH nonyMkiTb 
6ojiee OAHopoAHoe none H eonbiuef^ 
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np0TJ1>KeHH0CTM no UUMpMHe M B OKpeCTHOOTH 

npoBOAHMKa. SaMacTyK) 5b!BaeT Heo5xoAMMO 
nonyHMTb paBHOMephbiii narpeB b lumpokom song 
MaTepnajia, KOTopbiPi nornoiAaeT sneprnio 
H-cocTaBfifltoiAePi anoKTpoMarHMTHoro nonji., 
KorAa npoBOAHi/iKOM cny>KMT lUHpoKan nonocKa, 
no KOTopoCi TOK npoxoAUT nepneHAMKynapHo k 
ee luuipMHe, nnoTHocTb TOKa He flsnfleTc?? 
oAHopoAHoJ^ no LUnpuHe. OKono Kpas^ ona MMeeT 
Oojibtuee 3HaMeHne, BcneACTBue sToro 
Hanpf]>KeHHocTb nonyi H Bbime y Kpaes 
npoBOAHUKa vt MeHbiue b ero cpeAHew mbctvi 
YnyMLUHTb oAHopoAHOCTb pacnpeAeneHUJi tokb 
npn noHn>KeHMt^ 3ci3c|3eKTMBHoro conpoTusneHnyi 
Mo>KHO, KaK 3T0 Sbifio onucaHO BbiLue, nyTeM 
ncnonb30BaHH« MHO>KecTBa napannenbHbix 
npOBOAHMKOB MeHbtueM lilUpUHbl. 3tm 

npoBOflHMKM ct)H3MMecKH pacnoJiaraiOTCfl pmou 
Apyr 0 ApyroM n nsonnpoBaHbi Apyr ot APyra sa 
MCKHioMeHneM MX aneKTpMMecKoro 

napannenbHoro coeAHHeHi/ifi Ha KOHi^ax 
o6pa30BaHMfi onof\ npoBOAHMKOB Tpe^yeMoP^ 
nofiHOM LUMpMHbi fln?i AaJibHePiujero 
yMeHbLUeHM^ acjDcjDeKTMBHoro conpoTMBJieHMfi 
3TM npoBOAHMKM MoryT 6biTb ynoKeHbi b cTony, 
6naroAapj^ MeMy ysejiMMMBaeTCfi TOKOHecymafi 
cnoco6H0CTb M yMeHbLuaeTCjq paccenBaeMaa 

MOIAHOCTb npM SaAaHHOM TOKO 

OnMcaHHbiM cnoM napannenbHbix 
npoBOAHMKOB, KOTopbiPi o6pa3yeT 

sneKTponpoBOA^iHyio KaTyujKy neHTOMHoro Tuna 
TpeGyeMOM ujupMHbi, M0)KeT 6biTb nsroToaneH 
nyTSM TpasneHMfl nnaKupoBaHHbix MeAbio nnaT 
c qenbio nonyMeHnsi TpeSyeMoro pMcyHKa 
npoBOAHMKOB Ha OAHOf^ MHM Ha o6eMX cTopoHax 
Msonfii^i^oHHOM noAno>KKM Tonii^MHa 
noABepraeMoro TpasneHMK) noKpbiTMPi m ujMpMHa 
OTAenbHbix npoBOAHMKOB npeAnoMTMTenbHO 
Aon>KHb! GbiTb npeAnoMTMTenbHO necKonbKo 
6onbiue yABoeHHot^ ToniAMHbi CKMH-cnofi fi^9\ 
MacTOTbi TOKa, McnonbsyeMoro aha cosAaHMfl 
sneKTpoMarHMTHoro nonfi, npM 3tom neHTOMHbif^ 
npOBOAHMK McnonbsysTCfl ahji cfjopMMpoBaHMfi 

nonHOj^ MHM MaCTMMHOPi KaTyUJKM- PaCCTOflHMe 

Me>KAy npoBOAHMKaMM Aon>KHO 6biTb 

HaMMeHbUJMM, npM KOTOpOM yMeHbLUeHMB 

Tonu4MHbi cKMH-cnoyi sa cmst enMRHMfi tokob, 
npoTeKaioiAMX b coceAHMX npoBOAHMKax, 
mmejo9\ MMHMManbHbiM- 

HanpMMep, npoTpasnenHbie napannenbHbie 
npoBOAHUKM uJMpMHOM 0,15 MM, pacnono>KeHHbie 

Ha paCCTOHHMM Me>KAy UeHTpanbHbIMM OCFIMM 

0.3 MM M MMeioiAMe ToniAMHy 0,038 mm, 6btnM 
McnonbsoBaHbi An« o6pa30BaHMR neHTOMHoro 
npoBOAHMKa nonnoM Toni^MHof^ npMwepno ot 
1,27 AO 1.9 CM> Mmcjio napannenbHbix 
npoBOAHMKOB ne>Kano b Ananasone ot 42 ao 63. 
l43onfii4MOHHbie hoahokkm MMsnM Tonu^MHy ot 

0,13 AO 1,5 MM M BKHfCManM CTeKnOBOnOKHO, 

cpToponnacT, apMMpoBaHHbii^i c:|:)ToponnacT m 
nonMaMMAHbie MaTepManw 3tot nepenenb 
npoBOAHMKOB, MaTepManoB noAno>KeK m 
pasMepoB He ^^snneTC^i MCMepnbiBafoiAMM m 
noTeHi4ManbHo MoryT McnonbsosaTbCfi ApyrMe 
flnfi o6ecneMeHMfi sneKipMMecKoro coeAMHeHM?i 
Ha KOHi^ax MnM npM Heo6xoAMMocTM B ApyrMX 
TOMKax MoryT 6biTb McnonbsosaHb! OTBepcTMa c 
ranbsaHMMecKMM noKpbiTMBM Me>KAy 
npoBOAHMKaMM c Ka>KAOi^ cTopoHb! noAno>KKM. 
KOHL^b! Bcex npoBOAHMKOB sneKTpMMecKM 
coeAMHeHb! napannenbHO c noMOiAbio tUMpoKoro 
yMacTKa npoBOAHMKa, KOTopbi^ TaK>Ke cny>KMT 
cpeACTBOM npMcoeAMHeHM^i nonocKM k 
ocTanbHoi;^ cxeMe m k renepaTopy, 
McnonbsyeMOMy f^\9\ noAaMM BbicoKonacTOTHbix 
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Kone^anm nepes KaryuuKy 

MHoronpoBOflHaH KaryiUKa Mo>KeT Sbiib 
npMcoeAMHeHa k KopoTKoaaMKHyroH Macin 
KoaKcuajibHoJ^ BbicoKOMacTOTHot^ nmm 
nepeflaHM, KaK 9T0 Sbino oni^caHo Bbiiue 
npuweHMTenbHO k peaoHaiopy, cx3Aep>Kau4eMy 
BHyipeHHKDKD Tpy6Ky M Hapy>KHyio Tpy6i<y, k 

KOTOpbIM Mepea eMKOCTHblCl lUTbipb nOABOAMTCff 

BbicoKOMacTOTHafi (BM) BHeprm, mv\ k 
cooTBercTByioiL^eMy KOHAeHcaropy Anfi 
o6pa30BaHMfi aneKipuMecKoro peaoHaropa c 

BblCOKUM 3HaMeHl/ieM AO^pOTHOCTM Q, 

HacrpoeHHoro Ha rpeSyeMyfo paOoMyio Macrory 
Mo>}(eT 6biTb npeAycMoipeHo cooTBeTCTsyioLi^ee 
comacoBaHi^e i/iMneAanca p^9\ oOecneMeHMfi 
MaKCHManbHOM nepeAaMt^ moli^hocth ot 
BM-reHeparopa k pesoHaiopy c i^enbio 

MaKCMMM3ai4MM 3C|)(4)eKTHBHOCTM, C KOTOpoR 

ncnonbsyeTCJi me\ou\a9\c9\ BH-aneprMfi 
KaiyiuKa npeAnoHiMTenbHo 3aKnK)MeHa b 3KpaH 
(nojiHOCTbio m\A MacrnHHo) ahji csene^m k 
MUHMMywiy BHeiJUHero sneiapoMarHMTHoro nonf? 

\A nanyHaeMOH moiahocti/i, BcneACTBMe nero 
noBbiLjjaeTcyi 3cf3c)DeKTiiBH0CTb reHepupoBaHkiH 
BM MamnTHoro nojifi BbicoKolii HanpyiMceHHocTki 
BHyrpM MJiM oKono KaryiuKu 

MHome Marepnaribi, Koiopwe Moryr Obiib 
Harpeibi nyreM BOSAeMCiBna H-cocTaBXiy^foiAePi 
ajieKipoMamnTHoi^ BoriHbi, Ha 6ojiee BbicoKnx 
MacTOiax o6jiaAaMDT 6ojibiuMM nomoiAeHneM, 
MeM Ha 6onee hmskmx- Flo 3roP\ npMMMHe An« 
AOCTM>KeHMfl TpeSyeMoC^ creneHU narpesa npi/i 
MUHMWanbHOM 3HaHeHMH BM-3HeprnM 

>KenaTejibHO McnonbsoBaib KaK mo)KHO 6onee 
BbicoKyfo MacTOiy OAHaKo >KenaTeJibHo rame, 
MToObi Harpes 6bin pasHOMepHbiM no Bce^ 
AnuHe Marepiiana, HarpeBaeMoro c noMoiAbio 
BM-nonj^ KorAa KaryiuKa oSpasoBaHa 
HenpepbiBHbiM npoBOAHMKOM, nuraeMbiM 
BM-TOKOM, none 5yAeT mmTb09\ no Anuhe 
npoBOAHHKa KaK ct)yHKUHH AnnHbi BoriHbi. 
noaroMy npM BbicoKoK HacTOTe, npn Koropoi^ 
AOjDKHa McnojibsoBaTbCfl KaiyiiiKa, 0Kpy)icH0CTb 
KaryiuKM Aon>KHa cocTaBJiflTb He6onbujyio aoxik) 
AHUHbl BOJIHbl, KaK npaBMJio 0,1 m\A MBHse TeM 
cawibiM onpeAenneTcw npeAen no OTHomeHHK) k 
MaKCHManbHOMy paswepy Marepnana, Koiopbi^i 
Moxer 5biTb paBHOMepHo Harper npn 
BbiOpaHHOM MacTore HanpHwep, ecnti 
HarpeBaienbHbie cBoPicTBa Marepnana Tpe6yK)T 
np^MeneHMfi MHHUManbHoCi HacTotb! 400 Mfi^ 
(AnnHa BOJiHbi 0,75 m), to TorAa Hai/!5ojibiiian 

OKpy>KHOCTb KaTyiilKi/l, KOTOpafl MO>KeT 5biTb 

Mcnonb30BaHa c coxpaHeHneivi AnnHbi 
npoBOAHMKa Menee 0,1 A^^iHbi BonHbi, 
cocTaBJiweT 0,075 m, m HaneonbiiiMf^ AnaMerp 
KaryLUKM paeen 2 ,4 cm . Tew caMbiM 
MaKCMMajibHbiC^ mamjp paBHOMepHo 
Harpesaeivioro Marepwana orpaHMMMsaeTCfi 
SHaHeHneM Menee 2,4 cm 

ripeoAoneib A^HHoe orpaHMHenne \a 
Harpesaib npi/i Bbi6paHH0M HacToie Oonbiune 
ceMeHi^fl Marepnajia mo>kho 3a cmot BKmoMOHUH 
nocjieAOBaTenbHO c npoBOAHUKOM oAHoro m\A 
HecKonbKMX KOHAeHcaTopoB, npn 3tom tok 6yAeT 
noflAep>KHBaTbCfl 6onee oAHopoAHbiM no 

OKpyjKHOCTflM KaiyiUKM, CXJCTaSJlfllOIAMM 

3HaMHTenbH0 Gonbiuyio nacTb AnMHbi BOJiHbi. 
flfiMHa npoBOAHMKa, oSpasyioiuiero KaiyijjKy, 
AennTCfl Ha HecKOJibKO orpesKOB, Ka>KAbiM m 
KOTopbix cocrasnjieT HeConbixiyK) ao^io ATiMHbi 
BoriHbi (T e 0,1 AHUHb! BonHb! uni/i MeHbiue), 
Me>KAy coceAHUMH orpesKaMM noMeuj,aera 
KOHAeHcarop, Koppeicri/ipyKJiAH^^ cfiasy TOKa nnn 

MaOTUIMHO V13MeH51K)lAHUt 3Ct)C|)eKTMBH0e 
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MHAyKTHBHOe OOnpOTHBneHUe 0Tpe3K0B 

npoBOAHMKa B BHA© KaryiiiKu BnaroAapfi 
MononbsoBaHHK) cooiBeTCTByioLAeii eMKOorn 
Me>KAy 0Tpe3KaMM BM tok, npoTSKaHDiAMt^ ot 
0Tpe3Ka K oTpesKy, noAAep>t<MBaeTc^i noMTH 

CHHC|pa3Hb!M H MMSBT nOMTM OAHOpOAHyK) 

aMnJiMiyAy 3to nosBOJiflei pasHOMepHo 
Harpeaaib ropasAO 6onbuJMe ceMennf? 
MarepHana, mbm 3to 6biJio 6bi bo3MO)kho b mhom 
cnyqae npn Bb)5paHHoii oMenb bwcokom HaoTOTe. 
3tm KOHAeHcaropbi npeAnoMTHTenbHo Moryr 
5biTb o6pa30BaHbi nporpaBneHHbiM pucyHKOM 

npOBOAHMKOB Ha 06eHX CTOpOHaX MSOJlflUHOHHOil 

noAno>KKM, ho Moryr 6b!Tb Ai^cKpeTHbiMn 
KOHAencaTopaMM c cooTBercTByioLquMH 
AonycTi/iMoPi narpysKOM tokom, HOMnnanbHbiM 
HanpfDKeHUBM, conpoTi/iBneHneM norepb n 
cTa6nnbHOCTbio- KaK nsBecTHo, An« 
nnocKonapannenbhbix KOHAeHcaropoB 
BennHMHa cosAaHHoPi noAo6HbiM oGpaaoM 
eMKOCTH onpeAenaeTCF?. s nepBOM 
npM6nM)KeHHM, nnoiAaAbK) nepeKpbiTHfl 
npoBOAHUKOB Ha o6ewx CTopoHax msojifil^mohhgii 
noAno>KKH n tojiiahhoCi h A^9^eKTpMHeoKOM 
nocTOfiHHoPi noAno>KKn flnyi noBbiiueHU^ 
TOMHOCTH pacMera Mo>KeT norpeOoBarbcyi ynei 
BJiMyiH^yi ATiMHbi BOJiHbi MaTepnaji noAno>KKH 
AOJDKBH i/iMBTb Mafibie f\mneK]pmecmB norepn 
n BbicoKoe Hanp?i>KeH^ie npo5o?^ VcTaHOBneHo, 
MTo Ana 3THX L\ejiePi npuroAHW noAno>KKM na 
ocHoee cf)ToponnacTa, xota Moryr 6biTb 
McnonbsoBaHbi m noAno>KKn M3 Apyrwx 
wiaTepMajioB. flpoTpaBneHHbie 
nnocKonapanneiibHbie KOHAencaropbi Moryi 

6blTb 05"beA^HeHbl C npOBOAHUKaMM. KOTOpbie 

o6pa3yK)T orpesKM KaryiuKu, n 
cooTBercTByioiAnPi pucynoK BbirpaBJinBaercf! 
oAHOBpeMeHHo Ha AByxcTopoHHeM nnare An?! 
noJiyMeHi^f^ KaTyiueHHOfi riSHTbi rpe^yeMoi^ 
AHMHbL OTpesKn KaTyiUKM n nepeKpbiBatoiAnecfi 
yMacTKM, o6pa3yioiAMe KOHAeHcaiopbi, woryr 
MMeib onMcaHHyK) Bbiiue KOH4)MrypaL^MK) b bma® 
MH0)KecTBa napannenbHbix hpoboahmkob nnn 
Moryi 6biTb HaroTOBjiGHbi m 6onee lUMpoKO^ 
nonocKM. B o6-beMe Hacrofmjiero nsoGpereHMfi 
Moryr raioKe 6biTb ncnonbsoBaHbi Apyrne 
cnoGo6bi naroTOBJieHHf? HaKnaAHoPi aneKTpoA 
80 MO>KeT ncnonb30BaTb tot >Ke hctomhuk 
nurannji 40. KOTopbiPi i^cnojibsyeTCH c 
HaioiaAHbiM sneKTpoAOM 20 

KoMno3Hi4H0HHbiti CB?i3yioiJ4i^fi Marepnaji 
(KCM), ncnonbsyeMbiPi b HacrofiiAeM 
H3o6peTeHMH, coAepKMT cB?i3ytoiAyio ocHosy co 

MHOKeCTBOM MamHTOpeaKTUBMblX 

o6Hapy>KMTenePi BHyrpM Hee CBJiayiotAaa 
ocHOBa MO>KeT 6biTb KoresMOHMbiM MarepnanoM 
(TepMonjiacTMMecKMM, nanpuwep, 
nonnaTuneHOM), aAreansHbiM MarepManoM 
(snoKCHAHoPi CMonof^ mjim ropRMejibHDiAHMCH) 
\Am MX cMecbK). Moryr 6birb ncnoiib30BaHbi 
npooTbie o5Hapy>KHTejii/i, nanpuMep 
4)eppMT0BbiM nopoLUOK. ripeAnoMTMTenbHbiM 
MaTepnaxiOM mm\oi09\ cnoncTbie MarnnTHbie 
MacTHi^bi, onMcaHHbie b nareHTHOki 3a5^BKe CLUA 
N 08/412966, noABHHoi^ 29 wapra 1995 r. 3th 
MHorocJioJ^Hbie Meiuy^KM BKntoMaJor no KpaCinePi 
Mepe OAHH TOHKonneHOMHbiPi KpucTann^MecKHM 
cf)eppoMarHmHb!C^ MeianxiMMecKuPi cnof^, 
MepeAytoiAni^cfl no Bbicore c no KpaMHew Mepe 
OAHMM TOHKonjieHOMHbiM A^^^J^e^crpMMecKUM 
cjioeM, M npMcyTCTByK)T B CBH3y}oiAePi ocHOBe b 
KOJiMHecTBe npMMepHO or 0,1% ao 10% no 
oG^beMy CocraB KOMno3ML^MOHHoro cBJisyfoiAero 
Marepviaxia, KaK npaanno, He «Bn;ieTCH 
KpnTMHHbiM M He BxoAMT B o6"beM HacTOFiiAero 
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k!306peTeHl/l^, OAHaKQ K0Mn03ML\H0HHblil 

CBR3yioLi4MiJi Marepnan AoriKeH 6biTb 
peaKTMBHbiM npH MacToie HaKnaAHoro 
aneiapofla. B ceyiayfoii^yK) ocHOBy m\A b 
o6Hapy>KMTejiM Mo>KeT Tame BXOAMTb MaTepnaxi, 
oSnaAaiounMM AwaneicrpMHecKOM peaicrMBHOCTbK). 
H HaKOHeiJ^, o6Hapy>KHTejin Moryr 6biTb 
caMopeiyjinpyeMbiMM, re. c orpaHmemeui 
TOMKof^ Kiopn. 

XoTfi HacToyiiAee mo^pereme onHcaHo co 
ccbmKaMH Ha KOHKperHbie npMMepbi 
ocyiAecTBiieHHJ^, AaHHoe onucaHne He aojdkho 
TOJiKosaTbc^ B orpaHUMnreJibHOM cMbicne. 
CneunanncTaM b AaHHoPi o6nacTM nocne 
osHaKOMJieHMfi c onvicaHneM nacToqiAero 
i/i3o6peTeHMJ^ 6yAyT OMeBkiAHbi pasiiMMHbie 
MOAMctDHKai^MM onucaHHbix npHMepoB 
ocymecTBneHMfi, a raiOKe anbrepHaTMSHbie 
npuMepbi ocymecTBneHMw HacTOJiU4ero 
M3o6peTeHHii, no3TOMy npeAnonaraercfi, nro 
yKaaaHHbte MOf}y\(pmai\m Moryr 6biTb CAenaHbi 
6e3 oTKnoHeHMJ? or Ayxa m\A oSteMa 
HacTopiAero mo^peieHm, c4)opMynMpoBaHHoro 
B npMJiaraeMOM naieHiHo^i cj^opMyne. 

cl>opMyna M3o6peTeHMyi: 

1 CMcreMa nHAyKUMOHHoro Harpesa aha 
coeAMHeHMH MeroAOM cnnaBneHHW, 
C0Aep>Kat^a5^ mctomhmk nmaHUfl, 
KOMno3HLjiMOHHb)^^ CB^3yK3Li4i/ii^ Maiepi/ian, 
MiviewiAni^ cB^ayHDiAyK) MaTpi/ii4y \a MHO>KecTBO 
o6Hapy>KkiTeJiei;i, n HamaAHoJ^ oneiapoA, 
npeAHa3HaMeHHb!Pi f\n9] mny^enm sneprm or 
ncTOHHMKa ni/iraHUH nepeAann JiyHUCTOvi 
3neKTpoMarHMTHoi?! anepmn KOMnoam^noHHOMy 
CBfisyioLAeMy Marepnany, oinma\oii\a9\c9\ TeM, 
MTO o6Hapy>KMTenM yiBn^^forcj^ 
MamMTopeaKTi/iBHbiMi/i npM MacTorax cBbiiue 50 
Mfi^, a HaicnaAHoO^ sneiapoA BbinojiHeH c 
B03Mo>KHocTbK) RepeAaHH aneKipoMamnTHoJ^ 
3HeprnM MsnyMaTexieM npM MacTore cBbime 50 
Uru, TaK, MTO o6Hapy>KHTenn Moryr 6b!Tb 
AOcraTOHHo Harpeibi ahw pacnnaBneHna nacTH 
yKaaaHHoPi cB5^3yiou4ei^ MaTpni^bi, npuneM 
Hai<JiaAHoi?i aneicrpoA Bbi6paH H3 MHOKecTBa 
anefcrpoAOB, nMeiouj,nx pasnyio reoMeipmo An^i 
Harpesa KOMnoanu^noHHoro cBPisyiou^ero 
Maiepnana. 

2. Ci/icreMa no n 1, OTnuMaKDii^aficfi reM, hto 
o6Hapy>KMTen^i ^bjij^iotcji MarHniopeaKTHBHbiMM 
B Anana30He 75 - 500 Mrui, a HaKnaAHot^ 
aneHjpoA noAaer nyMMciyio oneKipoMamnTHyio 



onepruK) b A^^anaaone 75 - 500 Mri4. 

3. CkicieMa no n 1 , ojnma\o{i\a9\09] reivi, mto 
HaKTiaAHOM aneKTpoA C0Aep>i<MT 
HeTBeprbBOJiHOBbiPi peaoHaTop 

4. CMCTewa no n 1 , OTnma\oii\a9\09\ lew, mto 
^ HaicnaAHoPi sneKipoA coAep>KHT ocHOBaHi/ie 

Hai<naAHoro aneicrpoAa \a HarpeBarenbHbii^ 
nepexoAHHK, c|)yHKi4M0HajibH0 CBfiaaHHbiPi c 
ocHOBaHMewi HaKnaAHoro anefcrpoAa. npunew 
HarpeBarenbHbii^ nepexoAHHK BbiSpan H3 
MHOKecTsa HarpeBarenbHbix nepexoAHUKOB, 
MMeioiAMx paanyK) reoMerpnio ahh narpesa 
KOMnoanLiiMDHHoro cB?i3yioiu,ero Marepnana 

5. CucTewa no n. 1 , OTnnMaK)UJ,aptcj^ lew, hto 
HaKnaAHoPi aneicrpoA coAep>KMT MH0>KecTB0 
npoBOAOB, sneKTpuHecKM naoni/ipoBaHHbix Apyr 

15 OT APyra, i<a)KAbiM npoBOA o6pa3yeT KaiyiuKy c 
oSiAePi ocbio. npmeu Ka)KAbiJ^ m mux coeAMweH 
napanjTienbHO- 

6. CMCTeMa no n 1, ornnHaioLAaficfl reiw, mto 
HaKnaAHoi^ aneiapoA coAep>Km 
MeiBepibBonHOBbiPi peaoHarop, MMeioiAMi!^ 

20 yAnnHeHHoe ocHOBanne HaKnaAHoro sneiapoAa 

C BHyTpeHHUM npOBOAHMKOM ]A Hapy)KHblM 

npoBOAHUKOM, no MeHbLuePi Mepe nacTHMHo 
oxBaTbiBaioLAUM BHyTpeHHuPi npoBOAHMK, npn 

3T0M BHyTpeHHUC^ 1/1 Hapy>KHbli^ npOBOAHMKH 
3JieKTpHMeCKl1 COeAHHSHb) Ha oahom KOHL^e 

ocHOBaHUfl HaKnaAHoro aneKTpoAa nocpeACTBOM 
npoBOAHbix KaTyiiieK, 

7. CMCieMa no n,5, OTfir^MaioiAaflCfl reM, mto 
HecKoribKO npoBOAOB m3 yKaaaHHoro mx 
MHO)KecTBa Hano>KeHbi Apyr Ha Apyra aha 
o6pa30BaHMfi necKOJibKHX cnoes yKaaaHHbix 
KaryiueK TaK, mto 3cl3Cj:)eKTMBHoe conpoTMBneHMe 
HaKnaAHoro sneKTpoAa yMeHbiuaeTCFi, a ero 
TOKOHecyLAaH cnoco6HOCTb yeenMHHBaercq 

8 CMCTeMa no n.1, OTnuMaiOLuaFicPi TeM, mto 
HaKnaAHot^ sneKTpoA AononnnTenbHo coAep>Ki/iT 
55 eMKOCTHbiPi liJTbipb px\9\ nspeAaMH 
sneKTpoMarHHTHoi^i sneprnn BHyTpenneMy 
npoBOAHMKy. 

9. Ci^cTBivia no n.5, orni^MaioLAa^^cfl tbm, mto 

AOnoriHMTeJlbHO COAep>KHT MHO>KeCTBO 

KOHAeHCBTopoB, m)m^\^ ^13 KOTOpblX coeAMHeH 
40 nocneAoeaTenbHO o cooTBeTCTByioiAeCi 
npoBOAHoR KaTyuJKot^ TaK. mto tok b yKaaaHHbix 
KaTyiuKax ^BnfieTCfi npM6nn3MTenbH0 

oAMHaKOBbiM no OKpy>KHO0THM KaTyiUBK, An^na 
KOTOpblX Oonbuje 0,1 AnnHbi BOJiHbi nyMUCToPi 
aneKTpoMarHMTHoPI aHeprnM. 
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